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Foreword 


In the light of National Curriculum Framework for School 
Education (2000) NCERT brought out new text books for Science and 
Technology at secondary level Various states are at present busy m 
revising their own curriculum m the context of this development The 
states of Jammu and Kashmir, Uttar Pradesh, Himachal: Pradesh, 
Uttaranchal and Union Territory of Chandigarh expressed the desire that 
their key resource persons (K R P.s) be trained for teachmg the new 
curriculum more effectively In this context, Programme Advisory 
Committee (P A C.) approved a programme for the training of key 
resource persons of these states in teaching of science and technology 

Dr VP. Gupta, undertook this programme along with his 
colleagues namely Prof. H C Jam, Dr Ammesh Kumar Mohapatra, Dr 
R.K Parashar, Dr S.V Sharma and Mr Jai Prakash Narayan, and as a 
first step, identified the topics that are difficult and/or new and need 
special attention during the training In consultation with Department of 
Teacher Education, NCERT New Delhi, training material was 
developed and was used in the training. Training sessions were organized 
on these topics and discussions held m the light of making teaching more 
effective. Dr. VP. Gupta and his team did a commendable job in 
organizing an efficient and effective teacher education programme I 
hope the training imparted and the instructional material given to the 
participants would be useful for further training of the teachers in the 
state. 



January, 2004 


Prof. A.B.Saxena 
PRINCIPAL 




PREFACE 


Science is a systematic study and knowledge of natural and physical 
phenomena. National Curriculum Framework for School Education (2000) 
describes science as the creative response to the curiosity an<f capacity to 
wonder. Development of science has a direct bearing on technology and the 
society Hence, a need was felt to include the component of technology in 
the science course at die upper Primary and the secondary stage to 
emphasise upon the applications of various principles of science to 
technology in our day-to-day life situations in view of the strong organic 
linkages between the two. The States Govts, of Jammu & Kashmir, U.P., 
HP., Uttaranchal and Union Territory of Chandigarh expressed desire for 
training of KRPs of their states. Hence, this programme was taken up with 
the objectives of training of KRPs of SIEs/SCERTs/DIETs for teaching of 
Science and Technology at upper Primary and the secondary stage. 

The resource material developed by faculty members of DESM of the 
institute associated with this programme on ten topics of Science and 
Technology Textbooks from class 6-10, besides topics like Science and 
Technology at upper Primary and Secondary Stage in the light of NCFSE 
(2000), Development of values through Science experiments, Evaluation and 
Grading and Implications of Research for Science Teaching has been used 
during this training programme An effort has been made by KRPs to 
develop some material in the light of their needs 



1 am thankful to Prof. A. B Saxena, Principal of the Institute for 
assigning me this project, for providing facilities and for acting as a resource 
person in this programme. This programme would not have been a success 
without the tireless efforts of my colleagues namely Prof. H, C Jam, 
Dr A. K. Mohapatra, Dr R. K Parashar, Dr. S V Sharma and Sh J P. 
Narayan who discussed various topics with the help of thrilling activities I 
express my deep sense of gratitude to all of them. Dr. S. C Bhargava, Dr. 
Sukhvir Singh, Mrs. Ruchi Verma, Sh Ved Prakash Arya, Sh J K Vatsa, 
Sh. Islam Ahmed and staff of DEB who helped us in Laboratory and group 
activities deserve my special appreciation. Sh Bishamber Dass ji of DESM 
and Sh Hussam Ali worked overnight for typing and photocopying the 
manuscript for which they deserve my special thanks. I acknowledge my 
indebtedness to authorities of State Govts, of H P. } J&K, Uttaranchal and 
U.T Chandigarh for deputing KRPs in this programme. I am highly thankful 
to all the Key Resource Persons for having high order interactions with the 
faculty of the institute and for workmg overnight to develop material for 
their state. It is hoped that this training material will be useful to the children 
scientists to turn them into good citizens of this Nation 


January 16,2004 


(Dr. V. P. Gupta) 
Programme Coordinator 
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Science and Technology at Upper Primary and 
Secondary Stage in the Light of NCF 


Dr. V. P. Gupta 

1. Science and Technology 

Science is a systematic study and knowledge of natural and physical 
phenomena National Curriculum Framework (NCF 2000) for school 
education describes science as the creative response to the curiosity and 
capacity to wonder The National Policy on Education (1986) clearly 
emphasized the need of learning of science as a part of general education 
without compartmentalising into its different disciplines l e why during the 
last sixteen years science has been taught at the upper primary and secondary 
stage as a single discipline However, it is now being felt that technology 
(Science of mechanical and industrial arts) is increasingly influencing our 
quality of life. The advancement of technology m all areas made it 
imperative to impart such science education to children, which may clearly 
bring out the relationship between science, technology and society and help 
them prepare to live effectively in such a technology based society. Hence, a 
need was felt to include the component of technology m the science course 
at the upper primary and secondary stage to emphasise upon the applications 
of various principles of science to technology in our day-to-day life in view 
of the strong organic linkages between the two. 

Learning of science increases the spirit of enquiry, creativity and 
objectivity along with aesthetic sensibility. It aims to develop well-defined 
abilities of knowing, doing and being. It also nurtures the abilities to explore 
and seek solution to the problems related to environment and daily life 
situations and to question the existing beliefs, prejudices and practices in 
society Science concerns itself with the fundamental knowledge of universe. 
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world and its environment Technology, on the other hand, deals with 
different ways and means of pressing science into the service of mankind, 
thus enhancing and improving the quality of human life Moreover, science 
is universal and its principles and laws could be verified anywhere. The 
technology takes appiopriate shapes depending upon various factors 
including economic, geographical, social and political conditions The 
twenty first century citizens will have to acquire the basics of scientific and 
technological literacy The learners have to understand how basic scientific 
principles aie applied in finding solution to some of the problems in the 
following fields' 

(a) Agriculture 

■ Quality of soil 

■ Use of right manure/fertilizer 

■ Harvesting and conservation of water 

■ Procurement and development of good quality seeds 

■ Growing of proper crops and their protection from insects 

■ Importance and use of weather forecast 

■ Storage of food grains 

■ Conversion of food grains into various food products 

■ Marketing of food products 

* Mutual cooperation for getting maximum benefits etc 

(b) Energy 

■ Renewable and non-renewable sources of energy 

■ Conservation of energy 

■ Developing and using alternative sources of energy like solar, tidal 
and wind energy 

(c) Health and Nutrition 

■ How to keep healthy 

■ Protecting from infectious diseases 
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■ Importance of cleanliness of different parts of body especially teeth, 
nails, hands, eyes, ears, nose and hair 

■ Protection of edibles from mosquitoes and flies 

■ Procurement and harvesting of drinking water 

■ Making water fit for drinking 

■ Balanced diet 

■ Yoga and exercises 

Besides the above mentioned fields, the learners will have to 
appreciate the importance of scientific principles in industry, defence, 
information processing and many other areas which would help them 
discover the relationship between science and technology for acquiring 
problem solving and decision making skills. 

2. Scientific Process 

Science operates through its processes Hence, science teaching is to 
be different from that of the other subjects Mere question answer method 
will not be enough. Thinking based upon keen and minute observations is to 
be generated amongst the learner Teaching learning of science needs to be 
characterised by focused emphasis on processes of science which may 
consist of the following steps 

* Careful observations 

■ Sensing of problems 

■ Making hypotheses (On the basis of observations) 

■ Literature survey/consulting teachers or and friends 

■ Identification of a particular problem 

■ Experimentation for seeking solution 

■ Data collection and analysis 

■ Interpretation of data 

■ Drawing inferences 

t 

■ Modification of hypotheses (m the light of experimental results) 

■ Limitations and scope for further studies 
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In our classroom teaching, we will have to perform activities for 
removal of misconceptions, if any, develop and strengthen the concepts on 
the basis of seeing, doing and thinking This will lead to development of one 
very important value i.e truth besides the other related values of critical 
thinking and reasoning as shown in fig 1 



Experimentation 


1 


Truth 


Drawing Inference 


Data Analysis 


Fig. 1. Development of Values Through Science and Technology 
3. Science and Technology at Upper Primary Stage 

As already mentioned, NCF has recommended science and technology 
as a curricular area at the upper primary stage It is envisaged that the 
science and technology course would aim at promoting scientific and 
technological literacy among the learners which may enable the learners to 
(i) Understand the nature of science, (n) Apply appropriately some of the 
principles and laws to technology (m) Enhance capacity to understand values 
that underline science and technology, (iv) Understand and appreciate the 
joint enterprise of science, technology and society; and (v) Develop 
manipulative skills This may also motivate the learners to handle simple 
apparatus, design experiments, understand the process of science and prepare 
them to apply their knowledge of science and technology in day-to-day 
problems 
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3.1 Objectives 

following ;iic (lie objectives of science ;nul technology lesichm}’ at the 
uppei pi mini y stage 

■ to expose the childien to basic pioeesses of science, 

" to imdcistnnd the pioeesses that imdeilie simple scienliflc and 
technological activities, 

■ to develop an understanding of some basic principles and laws ol 
science, 

■ to make the childien undctsland applications of basic scientific 
principles to solve pioblems related to daily life, 

■ to develop the ability to apply appiopriale concepts of science to 
technology, 

■ to develop mcasuiemcnt and manipulative skills and to encourage use 
of locally available lesouiccs, 

■ to familiarise the children with life processes, health, nutrition and 
human diseases, 

■ to acquaint the children with the technology (hat abounds m then 
immediate surroundings, 

■ to cieale an awareness ot the immediate enviioiimenl and a need Idi 
its pioleclion, 

■ to make the childien recogm/.e the iclationslnp of science technology 
and society, 

■ to inculcate in childien some ol' the science and technology iclaled 
values and 

■ to provide scientific and technological liteiaey to learneis 
3.2 Selection and Organisation of the Content 

I he syllabus m science and technology has been developed in oidei to 
translate the cuinculai concerns into appiopnate content A thematic 
appioaeh has been adopted to oigamse the syllabus flic themes aie the 
Umveise, ()m bnvuonment. Mallei, Measuiement, flic laving Woilil, 
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Energy, Nutrition & Health and Agriculture Most of these themes continue 
throughout the upper primary stage and continue even upto the secondary 
stage These themes have been further divided into chapters that contain 
suitable subject areas and also indicate extent of coverage. The activities 
envisaged m the textual materials are likely to help the children in learning 
science more meaningfully The experience of the learners at this stage is 
also likely to inculcate m them the science and technology related values and 
also helps them in improving their quality of life It is also visualized that a 
study of the topics such as nutrition and health, adolescence and common 
diseases will not only develop an understanding of the subject matter but will 
also help in removing myths and prevailing superstitions. 

3.3 Salient Features of the Syllabus 

Some of the salient features of the syllabus are 

(i) A fresh look has been given to various concepts at this stage and an 
effort has been made to present science as a single discipline The 
syllabus has been so designed as to impart scientific and 
technological literacy to learners 

(II) Inculcation of the life and experiences of some scientists, including 
Indian Scientists has been envisaged to inspire the children to 
pursue the study of science 

(III) While translating the syllabus into textual material, efforts have 
been made to ensure that science and technology education at the 
upper primary stage has some values to offer to learners to 
verifying abilities and socio-cultural background 

(iv) Another noteworthy feature of the present syllabus is an attempt to 
impress upon the young minds the relationship between science, 
technology and society and a focused emphasis on the various 
processes of science. 

i 

(v) Component of technological applications of some of the scientific 
principles appropriate at the upper primary stage has been included 


/ 
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4. .Science and Technology at Secondary Stage 

ll is envisaged that the piesenl couise in science and technology at 
secondaiy stage would facilitate development of essential scientific and 
technological altitudes and skills amongst clnldien that would form the 
foundation lot then futuie giowth In the present syllabus, an attempt has 
been made to mlegiate seiencc and technology especially m aieas such as 
food, health and nutrition, agnculluic, cncigy and mdusliy It is expected 
that it would help clnldien to relate their knowledge of science and 
technology m their day-to-day life as also m diffeient aieas of national 
development 
4.1 Objectives 

Dm mg the couise of study at this stage, the Icaincts will he able to 

■ undei stand the naluic of science and technology, 

■ inulei stand the basic concepts, pnnciplcs and laws of science. 

■ apply basic scientific ptmaples in limlmg solutions to piohlems 
iclnled to agiieultiue, eneigy, health and nutiition and mdustiy etc., 

■ develop problem solving and decision making skills, 

■ inculcate values that untlei lie science and technology, 

■ develop an undei standing of (lie vanous pmcesscs of enviioiuuenl aiul 
concern loi its conseivation and picscivation, 

" understand and appreciate the joint enterprise of science, technology 
and society. 


■ develop itch and satisfying views of I lie univeise, 

■ develop an attitude which would equip them to continue science and 
technology education throughout life, 

■ acquiie pioccss skills which foim pait of the altitude foi developing 
seientilie lempei, and 

■ develop ceilain manipulative skills which aic icc|unec! in day-to-day 
life situations 
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Science and technology at secondary stage cuts across traditional 
subject boundaries and opens itself to issues related to gender equity, culture, 
languages, poverty, future occupations, environment and observance of 
small family norms The science and technology syllabus at the secondary 
stage has been designed under six major themes namely. Matter, Energy, 
laving World, Natural Resources, Environment and the Universe 

In addition to demonstration, experiments and activities included in 
the text, a separate course on practical exercises has been designed so as to 
help children inculcate laboratory skills Efforts have been made to include 
practical exercise from each theme to the maximum extent possible It is 
envisaged that each student will carry out at least 15 exercises in one 
academic session 

4.2 Time Allocation 

At the upper primary stage, 180 periods have been suggested for 
teaching learning of science in one academic year. At the secondary stage a 
total of 240 periods (180 for theory and 60 for practicals) have been made 
available in one academic year 

4.3 Suggested Teaching Learning Strategies 

Science arouses curiosity Hence, science teaching should be such that 
it creates thrill in the classroom or outside the class Children at the upper 
primary stage may be engaged m learning of scientific concepts/principles 
based upon keen observations of different activities/demonstrations in the 
class followed by drawing of inferences. The same can be followed at the 
secondary stage also However, keeping in view the objectives of a given 
chapter, teachers may adopt a judicious combination of various methods of 
teaching The teacher may make effective use of variety of teaching learning 
materials m print and audiovisual forms He/she may gradually develop a 
resource base of teaching-learning materials by developing innovative 

i 

demonstrations, scanning available software and surfing through Internet 
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5. Kvnliialion 

5.1 At Upper Primary Stage 

b valuation has to bo an in-built component to assess the achievement 
of (he learnets A multi pionged sliatcgy is to be adopted lor the assessment 
of the (i) l.eaimug ol‘ scientific concepts (n) e\peiimenlal skills and (ui) 
abilities of (he childicn to undeistand the technological applications of 
scientific principles and laws All these would require silualion/experimenl 
based tesls/expciimculs 

It is envisaged that evaluation in science and technology at the upper 
piimaiy stage will be eompiehensive and continuous Iwahiation will 
comprise tests, unit tests and piaelical work Development of diawing skills 
and skills of measuiement aie also to be evaluated 

5.2 At Secondary Stage 

At secondary stage also, a continuous and eompiehensive evaluation 
may form an mlegial pail ol leaching learning of science and technology 
The evaluation may be through oral, written and laboratory exercises At 
eveiy stage, the evaluation may include some component that would help to 
assess the development of pioblem solving skills, ciilical thinking besides 
desirable altitudes and values 

It may be icmembered that evaluation at both (he stages will eonipiise 
tests, unit tests and practical work The final evaluation at the year-end 
should be a cumulative total of various class tests, unit tests and the tests 
adminislcicd periodically The purpose of evaluation should be both foi 
piovidmg icmedial inputs and making assessment of ptogiess of learners 
lluis evaluation is to lie used as a potential tool not only to measiue tin 
pi ogress but also to optimize learning of science and technology 

6. Strategics lor Implementation 

I he documentation Timdclmes and Syllabi loi Sccondaiy Stage 
developed by NCT.R'I has suggested piactieal exeicises loi class IX & X bi 
the acti\ilies/c\peiiments loi assessment ol the piaelical vvoik at the uppi 
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primary stage have been left to the teachers Science and technology 
textbook for class VI, VII, IX and X brought out by NCERT recently consist 
of a laige number of activities, which can be performed in the class/outside 
the class for understanding .and strengthening of the concepts Hence, it 
would be desirable for the teachers to identify such few activities and 
develop lesource material, which can be used as teaching learning as well as 
evaluation mateual Care may be taken to make use of the locally available 
resource material, which may either be low cost or cost free An exercise on 
identification and development of values from each chapter of the textbook 
can also be taken up by the teachers 
References 

1 NCERT (2000), National Curriculum Framework 

2 NCERT (2001), Guidelines and Syllabi for Upper Primary and 
Secondary Stage. 

3 NCERT (2002), Science and Technology - A Textbook for Class 
VI. 

4 NCERT (2002), Science and Technology - A Textbook for Class 
IX 

5 VP Gupta (2002), Inculcation of Values Through Chemistry 
Teaching in Teacher Education for Value Inculcation by GNP 
Shnvastava, RIE (NCERT), Bhopal, pp 321-334 
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RTkqffcJT RtR qR RsIM (Wl) T^cf y|y|p|cft cR flTOT 

cR - TOST YfTf 


ftwq ftrarr qt aRtfq ft arqf qqreff qq q^qrafr | 

«PT qRRng ^ aRqqq qRct £ | qqWFft qq atqeffaR, WRqtaft 
qft TJ^qff, qftqteqRR, fllffcU 3Tt27^FT, HRtfte& mm qt\ qF^FT, WfUlloH* 
yf^TT, f^m, ffM, qftqqqqTaft f qqR q£ qq^qiaft qtt #r srrf^ qqratq 
ftqR f | fastFT qsf cf>y ^sq T3t?q tsUfftf ^*>1 afR %rfaq> fafa 
ft^Rlci cfjyJHi £ I ^eft f?R ftaiRWr q>t tsitvji^, vSTtqf, qqqqq qq\ ; fgFt 
SracfRR qfaTofr qq fcfcfrRT q*f qT feR TSftftct qRRT SnZRXR)' 11 

■ •• J ,., - 


OTR1 

WRR RI 51 H, RI 51 M qtt q? WIT £ fuRTcfr IfRT FT 3tqf WRt 3tR qR 
vrtTf qt?t qqRjf q?t il'i-cHI afR xiHcf>l t w~ qqrf qq qFt cfiet sprrq qq 
arecRR q^f £1 ftt^ qRr atR qtfr qnf qr?t afR -£ftq> ftaq f wrtq f anf 
q^t afte^R qqrf qqnqq R WR %TH q?t $ft f ft arret £ | 
^aqiW’T ^ cfR q? fuRi fa t ft f?Rfa I, fcrcr faq qq fcRacT £, fa qtt 
q?I^, fat, <§#, £ffa qftcR qt feR fat, qtqtgT, qqqq, Wt aft? qt% qpft ft 
W# qqk £| ^ ^fat ft ^TR qTRt qfa qt feR sRT afR fas 
ft ft £ i ufe anq^r wr fat £ ft wr q?r q<ft, ^r afR qrqqtq anqcfr trrrt 
% tTR afR fafrffat qt apjqfa qtqt ft qtRt fft l cRj^t, fWRT qt fa fat. 
fatft.) ffaqq Rqfa ft *faq qfa f qtqf t, f fa qfa ft ft wr 
qfa qtt fait f anf £ i fa qfoR qft qtq ft wnf i> feR qtgprer 
fRrq ft, ftf ^ f^R wt ft, apqf qrSf ^ ^s, ^Rft afR q^rra qqif 
fcR RJc?t, qT tl^clRd % qf qtql ft, qif 3 f[q fchfl 15^ f Riq ^ 
qqt wi f q?f ft qT anq wr qft 1 %ft qqq^ft areei^ f tfqRt 
qRct ft, RPR fctsTFf afR ^t ^fqf^RT ytittfW attq^ qfrqq qtt ^iqq 
qqtf ^ t^R ^ffqq ffqT Tf f I qqr WR f ^ Wt ctqr arft c^ foR 
artq Tqrq?, qtR, «rt, ^et J nfl, ?qif qtFRt, 'd^sfl qtFRt f qrqt q>^ qt am 
RRTtf^qq qT #i q? q? uTTf $> f^R Mq qR qq qfFT qt^, attq^ qT?R qf 
qotrf ^ f^R qRTTqffqr fqq afR Tjq qt?q f ts^rt Mffq^t q?t 
anqrqqRTT ftft ft! qq wqf q? f f^> teq 3fR tMfW W 
^ffqr affqq qqt at^q fectt 1 1 ^tf f^qq qf qqf, afR 

qr^ f atf^qr "f atl^qr WT arfyt?r qtqf q?f ftRT ^qpqfcfqT ft ftqi I 

%TpW ffeq>RT 

vter fa q^ct wfRq f^tT rt ^ % rpr %r, tarc q>t r^ wit 
11 fctWR q? fctqt t RjRTq> qRT FT atqf 'qRt afR qR vfttf qi^t qqTsf afR 
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3to tot to tot tot Wtot cpT ^T ^ 3T&RR tot 11 ftetR to 
W\ ^Sq ton %rfto <£&Lcb>i to tofto tot nwt % | nm to t 
to wr nct?i t to> 4k strr w?r wm te ?<n 11 sn^? to fen 

Bn fton cft sramn cite ^ toften <£fcte°T m toften to tor A tot 
tote te ? te Fn ?qt te TRet ato IRT ite W\ MW te4 1 

•3TR ?cn tenwft <ft 3rt? te ntcTmR cfte te ?n> tete 4 R'ST 4 I 3Tte 
torto te ntto ^ tentot m smtonn tot tet te i amtenn te to 
arm tor te 5-6 fto nn wn 4 Rite f 1 smteto to n? w ftete tet 
3tor to ^n 4 fpto to toi n? ton srten ftotot, tote 3 ft? 
flrem-torto te wr ton nm 1 1 nra m? tote te sncrr 1fte fto tet nm> 
fton m ftotet srt srto te srto 7-8 fte;^ nn te 3 tomR ton nttctT t 
Bn to tonfto % 3tcm-3Totn ^ I, eft stotfte Ite^srt tet wm\ 50 te 
tet otr te to $1 to srnmtT anjnn te tor torte m to tor te 
to mnR nn^teitoBr, te^nn? tonte tom Rite H fte Bn to srra 
to to afrc tet w^t m to to 3fR to to nremtet nn 3mtonn n^cr 
tote te to sjFFjte’ ^ tor 1 tofto c^feto m tom tot tor 
vm\ nm to t te> Bn tot to, nteW to nm ?gte to to ?$n 
3iqcit4vn te term nn ftenm to r 

clsiiPi^ ftrl^r 

tot rg tote te ^n tote te 3m ston tnnR te sren, ton 
nw te tor? to 3rto wm te ww? to nfton te nrm te wtet 
Bn n? tor tor t f^ n? tote te nto % tot t 7 ^tot nmers w 
t ? to ft tor <rt ?rtor f ? torte ftor tot ^ te t ? ^ ftoe ^ 
ftot tor ^n ?t to t m f^rte ^r ?tot ftot mto nm to t ? 
nnr torte tot te to nn nto ^ ermFt ^ 4t t srtot m 
tom cm w tmm n^rr t ? ^te tete 4> nm tor m mte tor mr 
w torte nt tor mr te^ to n^n t ? tomte ^ vtor Rt te to-to 
^r nto ftor t ? f^T mm? ^ ton n^t sto niton *r tot to 3mr 
to tor nn ?cn-?cn tot wr tote ntr tot to 1 to tot <m wr 
?cn m*t eft te to Wctti tote 3tm fto ?nt n^r/ww te ^t Ritet 
1 1 3mrte npj toteto 4t k wdt i tor 3 tt? ^ w te 3rte town te 

?cp 3r^t nmi ftek snn w Mn/mmnr Ito ^ tote mern-wte te 
deiRi 4 3tte ^RicnTTOi te 3fR w nte 1 ante tetet ?n fterte te wtt? 
to to ktot mtot ww ^ fpt % fto $ wfr t te ontot 
3rw 3nto to/tot ^ mnwr te to er totr wrwt k ^ ^ 
ton to wr eft to nmn toti ?nt ^ nm ?nt 3nn w totor te 
Tgntoot nmn 1 3m srmte ^sn 3mton te 3rm?qnRtT 
to 1 ton tor w 1 ^n smtenm to -fto gm tnn/nror ^ 

?nwn ^r 3nn ftefr ften4 ^r ?to to n? to wr te tent 1 irt w? ^ 
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anrjrc m 3ijq qrkt ^ ^-tr 3R TFki ft i M) 

A) AHW! 4> WWH c£| qf> ^ <kllte fcllfir fvRI$ 3iqq^ ^ ^sITfrap 

c^ffaT ePT fkftRF tft ^fRFT £ I %Tte ^fecffpT $ ftcfiRf ^ 3iqq{^ UTT^I 

qToft ^i?iif%cf> ftrtr k kRpq qk kr rnlcRbi i ^rt ^ wtt w rt^ctt ti 
fcmnckFr ftie-TT k fcrq 2000 A qft 

qql eft q^ ft i 


ci 1 fcq <+> 1 1 


%rto fzrf^r k ftfkq qq 


oT^k qkr 3 ?r ^TcT ^qi?fkt qq ^ srqk^q 

4 

tftrtt^tf cpr ut^t 

l 

qRqqqqrq 

'Ulff'-cq 3|uim (M/^I«I4>I il fcHN-foMSj) 

4 

\'M\\ *s’M> <IMWI ift Mt>flM 

4 

WqVlMM) MfU>«4l 

4 

^ m kqR? 

4 

4 

fksjk 

4 

qRcbo' L Hl3ft ^t ^IR 

4 

M tm-my aik qR^cqqi^ 



f^T5T°T RcIRR f^®TfcT 

yrRfdy i Pite y* faun fdyR d rft d wit rtrt 
% rrtrr?itrt d yy? mS] yy sterrr d RTRldy> w d d wf *r d « 
d 1 srr fdrc d wi d rrtrr rrrt cm stsrrr d y>an rr? d d ^ dm 
% I Tjg CTT^, ^ RRT, R^feTcT duR, RtRRTgRR fdfdR WR % RRRt d 
RTR-RTR Fd f£T, RRd 3Tft R?RTR d 3Tyd sntTc^T RRld d feR RRTR dt 
^TTcmcfRT d dd t? 1 vricH, RT^, ds, dd, RRR, Hy>R d f^RR d FR RTR 3Rd 
fatllRWf dt RR RrcTC fdld d d Mcild ^ I yy? y^dl d RcRR fcteTllSfifr dt 

o 

f&m\ Id? Rfd i | ct oTcl I sfa fdsTR fdaTR Ft vJTTcTT t l TfPfei W 

m dfdF #R RRTRfdRT mRcTcH ftfdR 5TO cjft atfdfdRTR, RFldf d 
^ERd xjdStyRR dt fctf^TR fddd, Efl^, 3RT^, 3Hc|cfc|Rutl 3^ RRTRlto RETR 
w F^fd d dt yyd d t3rr drcsrRrd d d artem? ftr^ ^R?rd f fd 

mdd 3FRT km w5 STfRRT fdwjdp fdRT 11 dd #TT R^d d ycf>R 

d ciFTTto ^fe'cbVi yy fam\ srred yrsy d yyd d rtr yy? Rtfddt d 

RRIRf^R Rpl fcRsdt dt fd? TR dt ir RSTT 7 d RFd d RS Tgb d d dRrT 35 
nfcRTcT sRc| ^ c?RTT d ^ f^R5 Rfd | 200 fdsnfdd d d Ry> fcRfldt dt 
Reds y>T ^fd ^§R Rd ftfK9 'flefM FTeTlfd ^ sl^d 3T^ f^STRRt 

fcpR - cRg 7$[ 3RtR OTTROTR %TrWt cf5t W^\ A R^t RTcft t ^ftf^ 
RF5T^T cfjj STCRT & Rft uTTcTT ftl^ ^RI 3#? t#°TR FRT # 
«TRt ^r %TR ^ Wt y^foT f^RT^ cfjRR ^T fR $m A RF 
Ft RTcft 11 FftRR Ft?TT t RRR ^TRTI ^RT ^T ^TRT RRef 

slfc^n FTeTcft dt SFTd «jWt cpt cJRJ 'dt RRST d R 3?T^ ^ W?R n? 7 ^ ^Wof 

o 

RR^[ d RFRcTT cfRcf f I ‘?TRF 3TTWt ^TF sVll f^> RWcR Rl^rf^fcp ftiaTT TTcfj 

M^ian mioi«pi y^t ^ttF yd r^rt y^md ^r ^t«Pd ^ tcR yd dtcd 

Rcii’Tl y^it sfk cdy^r wy ^t R^t yf^y> rr^ yreryi dt wyRT Ft yy) y>FT rt 
^ t FR eftR ? yRT Ft T?T t FRT^ yd ? W RR i FR f^T 

3iH fir yd ? 
fdFTTR ftrary cpd ? 

RRTRR RRR yy fdUT^ ^id d yRFT dR RF 3T^R fd?RRT % fdl RRTRR 
tdFTR RT fdFTR yy f^TRT°T 9RR—RRR fdtd d tdRgoT R f%RT 3TR \ f^FTTR f^ErTR 
FR yyiR yRRiRT rtr ftn yrci yy^ F^d A arldyi d sridcp RTTRd yd 
RRyd F^T Ftl yRt dcTT t ^RT Rtd dl 3RRRR yd sr^jd d RRyd y^cf 
RRRI %d tR yyyi 3TT RTR RRd ^5 dRl RTRy5R I RRlfdyi R^R y^ f^FTR 
fdany yRd "rrr Fd yray yd RRdyrd d rtf? 3yyR sryd Rid d 
yRdRR-dR, ytd, Rd, RTd, yry, yyj-yad, : *gyid dk RRd rrVt A and 
RTcd ykdfdyd, yrRdt d rt?tt yd^Ri dyr 1 fr rtrr yv? Ryd t 3ryd yRk? u i 
d rn Rnd Rid fddR yyy? d ykft yd yFRR RRyd yford yd 3 rr—orft 
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RRTRR ft TOR R? I Rft ft «T5cfr sTRT 3Tqftej>R ftt ^5TO ft TORft % | 
ftH 3ftf R.eT'ft ftft R^ft ft ft RTR. F? W T? si^ciltld ft fftRft § I FTOR F^ft 

ftte ftro ft tort torTr ft1 Rft, uttoh ftft to fr R[Rftr ft TOft ^r ft 

RT 3! if ft TOoTTO yft J l ft TOcf ft I cjo-l'ilT ft 30—32 Reft wfclfcH Riff ft TOR 
^Ilft ft 3Ffo ftte Rft ftTO? ftft 3TTOTO ftRTft $ TOR fftTO ft I fttR ft 

fIccrtt toto TOft 11 ftft eft ftrotr eft Rift ft to totrtto RFift ft 
tort ftft ft wtjrtoi tern ft rf ter RTft ^ ftftg ft \ snft sift to ft? 
ft eftro cftqftT ftRTRft-^rftftftftTOR ftroro tot ^ wzh 

TO TOft TOR f^oTcTT ft I RF ft ftST RRT ft ft? ftR ft ftccft eft ^TOR Rft 
RRR TOlft eft RRT RR3T WT^ eft TOfft ft ftFT ft! TOTcTT I ftr eft ftccTRT 
3HN eft ft 5 ! CST^TcF TOR RRT Rlftf ft I efT^ft RTT c1lcU4 RF ft fefr fftRTRT 

TOrfftep TOP? ft ft? ftfftrRR ftRR ft 3lft RTft ftR RRTO ft ftft ft speft RTT ftftcTR 
RRRR 3fR ftft ft TORT TO teR TO ft I fuRift ft Rrft Ifft ftfTO ftft eft Wf 
RR Rft 3ft? TOft nftcRui ft RftRTR ft TORT ft TO5T Rft I 

TO ftt TORRT ter TORRT TOft TO Tjftf ft1 RTRcTT ft fft TORT tepp- Rfft 
i|3IT eft TO TOT fftlR ft TORT ft? F?RT I ?pt ftR TO TO fftRRT TO RgR ^ebR 
It RRT ft I RRfttR ftR ft RWT Rcftr ftft ft?R TO 3TRftt ftft ft fftR TOft 
ft ftft teft teft 3rft( Rfft TOlftT RTRT TO?ft t ft TOT ft ftft ft 
RTft ftf ftlRR tef RTRT Rft I TO TOTOlft, TOft 3fk TO?ft TO TO FTR t eft 
FR TO ftft 3ftgTT TOT TOft tfftteftTOftRrftRftftftTO^TOftf^ft 
11 eft TOftr ^ ter TOT, Rft, TOT R cTOlft ft TOft R7TO #IcTT 11 R4T r 
TOT ft TOftft Rift ftT ftft RTRRT ftft TOT1RT TO? TO RfftRT TOTt TOTOlft 
FR RTR Wcfteb Risrffteb TORT ft TO TOft Rfft TOR Eft 7 ! ft I TOT TOR Rift TOl 
ftf Reft ft ^R—^R TOTRkTT Rpft RTOft Rift, ftTRft (RTO^T ft) Rift 3fR ftl Rift 

TOft ft ^ten ftr to ft TOiter fftte rrto ftt st^rt ft tor^Ti Rroft 

ft TOFT TO ftlRRT 3 fft ftTRft ft TOFT TO fteT TO RTO ft T^fftRl ft 

ftft Rift Rfftlcfa TO TORRR TORT ft ftTO ftRT I fftRTOfr ftT Rift ft 25-30 

ftrog ctrt ^RTft ft ft Rift ft RRftftro ftr ^ ten to tort t Rftfft ftro 
TOfft ft teft ft TOT Rift ftro Rft=T Rfr RF ft TOftft I FlfftRTRR) ftRftte 
eft RTR eft TOTTRTO fc|TRT TO TOTRT ^) RTR ftft-Tftft Rft TOfft TO%—Rft 
FTRl ft FR RRTR ft ftft—ftft STRftT TOR Rftft RT TOlft R151 eft eft TOfft 
ftTftft ft Vl^feRd ft T3ftft ft Rft 3j^ RTR ftgTTte R>t Rftft FR ftRTR TO RTRft 
FR TITO? I RRT ftft yftft ft Rp ftTO RTOTT t RT R|cT Rite t ft RRft 7 RTft | 

rTrr RTfft? tero Rft ^t^t, sft? RRft tortor ft rrtr sfk iftft rtoT 

ft 5(fcT TOR i ftft ftft-ftft TTRftT RRft ft R^ft ft tePRT ft RFft WT ftc5 
TOftr t 3fT? rtoT ftT Rfft RRftr t ter ft yfft, r>to ft ftft sffR teRR ft 
ftft I ftftft RTFTeTR ftRFftWffTORRTtfft"ftftR3T, ft^eTRRTlftft tel. 

RTR RFT 3ftR ftft fftRT ft ft TOT3T RRT 1“ TOR RTftftRT RTO ftT? RTTOfftR) TOT? 
RR ftFTTR fllTOT ftf TO? 3ft? Rleiivift RR R^R ftft fftiRT RRT t — 

w 


15 



i wqf cpt ^terwT - ^ f? %tr f%m A ter te 

^ttte 3jft RTWrte f^FT ^ Rf Fte ^ teFT tetel g[TO 

TjqtefRq T^cf ^cb^u[ eft fc|ftel fcfte, FR, f*m, tete>, tel eft Ft 
RTFTFfte ^ te RRTFlfte qfttel F?( 'iWWPrep teRR^T tet fteR 
RcJ qte te[ t ] MldqfT>*i ^ spl tet R 3 t cpt tet cfq ^ te *Rei; 

srftefRR ttcj teT ^ ffrt te& te tenter* fcri^r <rt 

31 era'll FRF> ^ ^ tel qftltel tef> ^¥R 3RtetR RR *?[ 

te& i qwte te?, te ter, tet, fcrati te fte*t afta tet 
F?r tet srte site $ siten Trra 200 Wt ^ ri tet Rtjsft ;frt 

efr? |R q-ncfl eft ft^^R, 'dffiA'A.^R, fteffiRT, v3^4Mlc1’1 viR-ft ■tJ&|cp|<R l) l 

qft ^go fcrf^rxft ft qRfxid ftrt ^=rcf>cT 1 1 f? rrr £ te ter tet ter 
fteJte/tefr irw tet w rt te fte^ te ftenFRrrq snter ft 
f*stt A ften irt fte? ftt tet i A srr £t f^smi ^ wr(% 
ten te ft %tr ter 3 «T5=fr te ter Ftefr 1 tsnte fteH-n tet ste 

3 [fte* vjImA eft f^n? sfrof RFF teft ITT egO yft J l WF 1 st cp'HT 

ten 

2. telte ft ^ fel'isRI - ftlPtcft ft RTCRTftef* ^ fete ft fe^ ferfftR 

te nrr strrt rfht sirrt enwft tel forte ff ff>r te - 

^ TjeTcFTt ^ RT^eft ^T[ 5TH 

^ sf%£f5 (eTT^q) cpt fel^ch^ tHIFfcb STfeRT ^ 

^fT 

^ ^Rlfeb (3F^m) ^eRb c^ *|f%cb ^ «TR 

^t u ilrHeb 3||cRl cpt ^ vJMy 

C ® = •3ti. u lleHcb 3 TTcRT cbt {Hl'TlM *^<H<+> tl^d 3TtR ddldieb 

3ttcRT efTt 3F^tX[ ^ ^ ^ f^R3^T | 

qepR 31Tq «P5rfr cfA 'iflRlcbA ef> ^^1^^ ^ fcR^TT \ 

feH& v5TT ^FjcT #1 TfTRP^TTH c^ 11 ^ WF cpi 

3rte ^ site wfR srrA rp^ Riwite ter^ ^ tete ter ^ siwpr 
cfA ^ft te ^te? site ^ ^TFnFP fte ter tefa w w t ^r ^r 
te^ft qwte ^ te frt c^ ifi^ fte tete, ateter wte, 
FF^ftter TTete ter teter ^ tffft ^r ^r te ^ ter te ter li 
tete ^5 tt te srra ^r arte ^ site teWr $ Rrcrmte ^r ferte cpt 

SFFIF eRcflUT w?i 

3 ter te sicpqKxrr - ^r ^ ^nter r§ te ter ^ «r^r ter ^nsm € 3ft? 
f?Pf7T TTR 6.023 X 10 2 ’ tl Fltete 3TOTT^TT te 6.023 X 

io 1! wm te teqer rrf A ter^ *\w\n\ ^ i m w w t 1^ 
teicbeK tetet ter ^ fr te eft fr r? ter f trrt 
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PI POP -ift MKl I jRlIellJ OF <jp|c| £ 14> i|)ol ftt I'lH *4 ft leKsll vilUJ 


1 ftp 6 023 X 10" ‘ 6()23()0()()()()0()()0()()0()()()0()0() 

trip ft 9 nr 9*ft ftt 3iqft sjterH ftt fip ft $i\ ftft ft) pft i ir*r 

FTpft fft ZfF P4s9T ft Fft P9 Rufclft cf?T fttFT ft ft 3TTft ftt P4MT t pftcl 9F 

TP qFF 9ft tfsft $ i fppt qftq ftft srfer tict ftfr], 3P], anqft ft pft 

pt OhA ft (eUJ P\'A A kVlftt 9 Kill I 4Fcl 31 Kip A I 9P ftp P4c-I ft P'ft ft 

Ft PPcf £ qpq TP ftp PFft IJT pftftqT Flft Ft ppft ^ PPR A I 319 ftft 

ft TP 9RP PFTFFT ftpR ftp ft ftlftq FFFpA T9 TPTP F1PT PI PPclT ft1 

PFIFFTRt - 1 ftp C0 2 - CO: ft 602300000000000000000000 3FJ 

3?srtcT 6 023 X I0 2 ' 3RJ C0 2 $ 

pqfa C ft 6 023 X 10“ 1 WFFJ 

pftci 0 2 ft 6 023 X JO 2 ’ STJ 

3T&TfcT 2 X6 023 X I0 2? TPTFJ 

3fftc[ 3 X 6 023 X 10"’ T9FT°J 


273 k T<T 1 FTf-RSo-fal FI9 T9 i ftp C0 2 - 22 4 P?IF9 44 0 gl $clFl 
9TT5TF) ft T?9Tc[ 319 FF <£39 PT 9TPFT t fft C0 2 ft TP 3FJ ft) PFfcl fftpft 
ftft ? 319UI9PI ftt qfe ft fclT 9^t p) 314 PMFRFP VRF R,T 311 91Pcl ft I 


4 


CJRfft ft) fftFlftleRTT - T99RJ 9RFFT, PTFet 9TT9ft, 9T9ITFfAp 4UT, Ftp 
3iciqpu[| £ qijqiq, qiq 31)9 pmq PI TI6 RiPP grci PPI A 9|G 
fftFTPPlft FRT TRM fftFT vjTFJ 1 PtfelF, ^ITFF, 3lk eTTPT 

^4tt ^ Pt 31PTF ^t F4 FTEFto P1PT ftp PFftt % 1 ^ 
ftt PP, PPTt ft fffrFT PPT FP ft fftSTpft PT PFftt § l 7^3 
PP ft PTq ftlfRTl ft PTST fftzjT qpftt ^ ft FP5 ctft ft 3lt? 
3IP1FT rtft ft 1 vFOPP’T ft ft P fttftqq qiq ftnir^ttp it Ift PP 

ft TFtft ^ PTft ft qFTft ft PM Ppft PPft 11 ^Pft 3 TYx ftftftlPF 
qrq PP ft PM ftft-Etft fftFT PXcft it 3lft Fe^ftftFF qi^ ft PP ft 
P1 : F FPl Pftl m ft PTTef ftft-rfft fftFI Pplt ft I ftftll ftPlPlft ft 4 IF 
v’lftl IftOlftoKII A 3| PR 4J4|vi|ft PI PIP’I 901 6HI141 vj| 1V! I ?lVl ; t i[ 
4^-it Oft 1 fftORI 3lft FVFPJ3lt ftt ft 41^ >t PP 4ftr|I 

PI9 1 qftftqq ft T4FPj ft 9161 PP A FP ^ftpftF, ft J ft^]FF A ft 
3rk FF^ftfftqq ft qPTFJ ft 9T^T PP A ftF | PFft PPftftt ftp 

IftftF PT F'ft^lPlP fftpTP FTP PpA ft fcP 7 ftfftqF ft FP1FJ ftt Pqft 
PFft 9761 PP ft TP FTftftTF PT ftpftp PPTT ftPT P9fft ftftftlPF 

HkJ >|A >A vft4 9^(Afft4M Miq eft ft'! O-iOlA tAA I '.Rift 

Piq IIP! I'A OF At FRfl ft fft Ptf<54'l MPtl'M, ftt f : ^9l A'At^lHO ft 
4PT £ pk ftAtkraF ftt TPgfftfftP9 ft I PT PP1FJ P9ft utpr 

ft A ft PRP TPjfftfftziF ft qrfftfttq ftftrft PT Tc^fAfAiJF ft 9161 PP A 
omR'mo Ffto'ftot ft yfA 3 iipA"[ 3upftp rftn fftuift t>oiprpi 


'P’O 


^(Al-too mo, -it mpii u i, ftt \ftoA -ft u-jffti At'it mqoit A 
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KKft kr ftft aft? uft wk t 1ft tR^fftfftnH kt$ ftft KT^sft ft ^ift 

KR fftKTfteT tl 3TK FT fftKH Pl'cPld I % KTKft RRtft 

ift'fti **¥)[ 3rraft ft kr ft RTif ft? vrn^t kk cR^fr ftt KTft ft ^f 
fftinfttcIcTT tFl ftft RTft 11 

ftfecft cPT KKKW - ch"l^Prcfi xftf5tcf>t K>T 3PKTR KRfft K>STT ft KRwT ft 
vjfTcTT t| S|4^'«W'4 h ftf ftft ft fft&R (CH 4 ) TRft ftPR? £ ft 
chi4*1 ft ^cp ft? Blsjft'jR ft RR KKKFjft % fftcTKR &RT § | 

fftftl ft SlS?£M*1 ft ^cp H>iHI U J, ft cplftT gKl f^WC-H ft RKT Klfftcp 
i$F\ epfiTJ I i^Fl ft ftft ft? ftft ft l$ftR JPPR RR7P 

K%K1 l RBT RK sRcff ft KB~3TRKk u ll 3Rft cRB ft RRKTT ft ftK 'HTSU ft 
RTR fft FfftftRR ftt KTRtRTRRTT 1 ft? «hl4^ ft KTRTRTepRT 4 % | frftK 
Rep lT|3TTnrft 3RJ t fftft BTl^lOR ft RR KKKPJ WW 109°-28’ ft 
ftft K? RftR ft RRPJ ftKTTK^|^llRlR>ftRR cTcjrgt ft 109°- 
28 ft ftft tr krkr in Rcpft c^ kr ftfttf ft? ffteft in 
ft R?ft iR RR BRftRR RKTRjft ft I09°-28* ft ftft R? KKPfR 
KTRSnKT RTT KTRkTT 11 RBT RK KB RTR ft ERTR ftl RPR t fft BIBftRftft 
ft ft KTTK RTeT KRRKt ft ftR -CH 2 IJRRT K5T 3TcR t RRtfft - H RKKFJ 
ft BcRRR -CHj *£RP ft RFTTRT KKT 11 ftftR, ftftft ft? ftKlfR 

RRick ftftft ft fcrftR KRRft ft krk, ktrtrrctt sfR ^rk?i KRft 
tariff (Common & IUPAC) A RRT ^ f^KK ^ 3RKRT ^tA-EftA K^ 
IcRcfR ^1 KKt KRKT cPT^f^P RKTKR ^ K^ft Kf^I K^ KOT^ ^ ^TOR 
^KT cpfl% TRK ^ cPT#R> YRTIR ^ %T ^R?l RT 11 f#l 
SPJsft K?l KTKKI KKT KFTTKKKcTT K?[ aTKKRRT K>T Ball 3fR Stick KTSRt 
K?f KBTKKT KfK 3P5?I ?RB KW1KT RT R^RT tl 


fcTsTR KelK K?f '^KPRT — RlKMtJl ^ RI 51 M KelK K?| WPRT ■*?! Rl5lH 
ftKK ^ K^fT cj?f 6)^ J fl uTBT cpt 3N^) Kvjft ^ cgt? ^ KR^f 

If) cPFT KTR I f^T5Tcp KTT KR5 c^KR KTR tfTTf^T K?l RBTKKT KRKT, 
KFt f^?R KRKT BRT KTf^ | KTR %TRcp ^ 3 rR KKR KR^J K> KTK, 
KKR A 3RRRT ^ KTK ^ KRT %rf^fcp eft KBTKcTT KRft KT%V 
KKtfch Kf^ ^Tft WKT3fr K> B^T ^Kcft ^f KT ftTSPP KRT KBTT f^ 
mTR ft ft-eft eft 5RTTo?f "^eh vnift t l ^KT ejvft ft KToTeft eft ftlK ^ 

KKRR Kft ftKT 5>fR K^KKl «^ft ftft | KBT K7 KftH K^KcR 
RKTftep WcTT im efRR nJM^cW ftRT I KTK K|K Kfft 1974 eft f, 

m KKft KKT fftsTR K^KT KKft 3TRKT4 Kft KT I KToTT ft PTWT 100 
ft KKft K55TT ft 3ft? vRfft ft ftKR 12 totftft ft fft?TR fcRK 
fcTKT B3TT KT KB ft 3RFft KK ft I ftlKep ft RK KKT fctURTK ft 
KKTTKKKRK ft f^TSTK? ft “WT ft «h|4 KRKT 3JI5 fftKT ftr i^ell RT ft fftKR 
3TTKT fft BK iRft ftf ftR-ftcT ft %E5 KKKfaftft KK^ KKKift KRJI 
ftKTKftt ft 3TKKR KK fttKKRft KRKT^ KI? I K^ ftt ft ft Ks, I fftR 



iTTfeRT sprart M i RTqq qq# hrti arq q^ q# fern q^ # ^ 

aTT# cFfF I q,<R 4PR e<RT TTTeTT Rq>eT P?1M #<# qq auq'l'dF Pvi-u RRT 

afft 12 # 8 «lWl efr P5IH Hl>Scr1 ^^d f<Pq R^ I FR q^ RR^F qq 

f^wq fcm qq rRrtr A\ m i fr rfri t rf Ppqqf Piqq<yfi 

RFT RqqTT t £P %TH RRq q?F WRT affa FplR RF 7 ! (M*H sFTR RREft 
cf?t %TH f^RR # Rpl qFT# v?fT 'd<nel'l # I 

7 SFErf^TRT R# ^7 efRdl — RFR R^d # aFTeTT # f^> ReT q# F# ?FT?TH # 
q#F WR RfiFq WWF I # RR q# ^ RTRcF t 3{k t^RT^RT FFcft 

vjTT RTcRc?T 11 ^RT qq? q#f 11 w£\ RRcft q>RT A RF# t FRpft 
f^frF # c^m 4>TR$d ^fft $ i w qtfcqTRR qqRte ^ qt R*qq£ A 

' o 

an# R? F^TeTTR R? RqRPtRT ^PST anRRTFF ^F^TRTT t| W RqRPteR #t 
qq Rq>RT 11 RqRF>RR afeRPT fshtl'I^cl FleFT t f^Riqt wm RF RTg q# 
^HcRTIvjH f^qi 4Rcf> yicidl RR #cTT # aft? ^1 Rop'd ^FST 
3rr<RlT^g fipRTcTT 11 RTcT q# pHTTpRl qt RTR# qt qqRR €t t, 

^ qt qqRR q#t| qp? RIR, WFI, RkF^R fsRT fcRFRRI# q# cftoft R> 
3?Pq y-vrcif^cT RR ## # ajp WTfcfcT RRR> F# FR RR # RlTcF # I fcFsTTq 

# ftpn ^Riofi4 ^ M ^ ^ ^tt WfF 11 3nq 

?c|cT W^RRT ^cfT i[ ^cff ^ ctl "^F 3HT^ 3TR cFT vllcll ^ I 
3TN ^ TPTPT cfR RRpcF f «T^ft ^ f^RPT % UF «ncl Ftolei^ ^ fePJ 
flpTT M ^ 3rf^ Hvycffcld cffT ^TT RPPcftl TcIcF W^RH ^ sJT^ 
cfRc^ 3TR cfF^P ^Tt WPT^g 'TFPP ^ t^> ^fT 

^ 1 3R ^ ster ^rr ffer q^r ^sfr ^ i stif? Pm& $ \ 

Pl^M^f TR fr FT^ WPTFF qite ^FR FF WPTT eft 

f^eSR qR arq^f aqq uitfdl qR ^ITI qF ^Re^R Rft "t I ^TF eft 

qcra tpr^RT w ^r Tprr 0tF^r q? qtet^ frtctt ti q^r wi t % 
qpRq^RR qfr qpft ^ q^r qqcfi 1? i F^t yqVi qft qRet ^pra ^f err ^ 
fcp WF)Rq qq qq^q Fl^ RpqqFF § anq^ $ f^Rtt ^ wt 
cpt wf q q>^ q#r eft qrft? ^f 3RT wi mpfii 

Pi ten ^ ■ qqqtqq ^\ f^afr ^ fr rf PfM' pqqR rppcf t fr 
R f^ arto qfr eft qR ^r qrq 50 wfcRTd RRt qiRPFcp, qqq wi^P^ ^rt 

RFERf^q? 'RR TR Rccfr q?r R^R qRqPf RT ^FR qRqt f^RpF A 3FRRJ 
eRTq i FR^> Piq 3 rr ^ qRtqqrFRT q?F arTcRRcFRi q^t 11 fr ar^ti q>gn 
^Pt # qRtRRTcR qqrq rt qqp q?r rr fRift ^r sm Ppfkrfr arq^r 
qRfqxR qft fF qqtR^lTdl qq RR ^ artR-qTR ^ wtR *( aTT^F RTett 
qldtPqft rt# qF ariFF ^FtfpF RToft q^?R ^eT q# qqttq q# ^tRT^RT ^ 
forq ^rr qR# ^ f#rq frrR # qnq rtt# rt^F rcrfft q?F %5R rt 

tPrqr qfkq A RqRtq A an# qT^r ^r #r ( f^f wwA q?r 

Pi 511^1 q^it # qrpjct q>^ i q^it q# fpt qR^ ^ i qq? fr qR^ 
f^nq i f^% afR arfeep q?q ^jA q> ( f^rq tfPer q^ i Fqqft I^istirf qft 
qqtt RR q Ft# ^ qRtfep qqr RR RRRFT ^ RRTRH qt qiR ^ 
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T^R/^PTPTT <f>T f[ ftsIH cj?| \iHfri 11 cpt Efr^-^t 

31o4^1 3ffa 'taw 3R ^ 'ttHsta eft cb\R^i ^ 1 «p*ft <ft ^T3T^ 
cpt vi'-\cf) «^Picr> vftcH 3Tt>E TFTfvjf "^1 efTF TTETPH dt>\ cilR) sTToT 

%#TcPt A ^ dcW ft 3TR OT ^UT cjvft ft foTT? | ^ A 
TO m^R ft ftsTR 3Tk My f$RTT 3Tk R lfcRK ftt «TRl f^TR 
wftft ^ttt srreT %Tftcft ^r Ti^ra %th %c*t strtRr 

fa#3cT ft ^ %\ srmr t fft srft mft cnff A FRft 

f^TTeR 3T% yfcl’-Hl^nefr *TTef ^ffacbl ftt ftjJN ‘Efr?ft ^ mTR ftft i 
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Acids, Bases and Salts 
Class: VII 

Dr. V. P. (JUPTA 

1. Overview 

C'luldicn of class Vll aic of 11 ' ycais of age Al tins stage, ehildien start 
clilfeienUaling between different types of substances they come acioss in theii 
surimmclings In (he chapter on \Sliucluie of Mallei', they have learn! about 
symbols of elements and founulac of compounds in terms of atoms of different 
elements piesent in them They may now be interested in knowing causes foi 
diffeicnce m taste and pi opci lies of substances like cuid, lemon, tomato, baking 
soda, washing soda and table salt etc Knowledge about structuie and 
composition of substances may help them in thinking deepei about ‘inside of 
(he molecules’ leading to critical thinking about Science the chapter on acids, 
bases and salts gives an oppoitumty to the leamcis to know more and moie 
about substances found m then vicinity and find reasons lot (III lei cut beliavioin 
shown by them 

As fai as possible, science tcacheis aie supposed to develop concepts 
Ihiough simple activities instead of meiely giving information This appionch 
has been followed in the book entitled, “Science and 'technology A textbook 
loi class VII”, published by N(’I,RT llus module consists of cxemplai malenal 
on development of a few concepts through activities I he chaptei consists o( as 
many as l7nui|oi teaching pomls/concepts lAemplat material on development 
ol only a few concepts is given m the module Rest ol the concepts may be 
developed by tcacheis with the help of activities using the locally available 
malenal winch will help (hem m llieit capacity building piocess An elfoil has 
been made m this module to simplify the activities given in the textbook so that 
they can be peifoimed easily in the class with no cost oi low cost Malenal 
iequired, procedural details, precautions to be observed, learning outcomes and 
(lie value(s) inculcated lluougli activities constitute (lie essentials of this 
module 

2. Objectives 

Aliei studying and using llus module leacheis will be able lo help (hen 
students lo 
(i) delime acids. 

(n) classify acids as (a) mmeial and organic acids, (b) sliong and weak acids 

and (c) concentrated and dilute acids. 
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(iii) predict preparation of acids by dissolving the combustion product of 
non-metals in water; 

(i v) tabulate properties of acids like (a) conducting nature (b) liberation of H 2 
gas with metals (c) liberation of CO 2 with metal carbonates and 
bicarbonates (d) conosive nature. 

(v) define bases. 

(vi) prepare alkalies by dissolving the combustion product of metals in water. 

(vi 1 ) classify bases into strong and weak bases, 

(v 111 ) predict the formation of salts by the neutralisation reaction of an acid 
with a base, 

(ix) distinguish between acids and bases with the help of indicators, 

(x) list properties of salts, 

(\i) list uses of acids, bases and salts and 

(xn) classify salts as neutral, basic and acid salts 

3. 1M ajor Teaching Points/Concepts 

Content analysis of this chapter has indicated that it consists of the following 

major teaching points/concepts 

1. Substances sour in taste and turning moist blue litmus paper red are 
called acids. 

2 Acids generally contain hydrogen atom(s) 

3, Acids can be classified into (i) mineral and organic acids, (ii) strong and 
weak acids and (iii) concentrated and dilute acids 

4 Mineral acids can be prepared by dissolving the combustion product of 
non-metals 

5 Acid solutions conduct electricity. 

6 Acids generally react with metals to liberate Ht gas 

7 Acids react with metal carbonates and bicarbonates to literate CO 2 gas 

8 Acids are corrosive in nature 

9 Bases are soapy m touch and tum moist-red litmus paper blue 

10 Bases can be prepared by dissolving the combustion product of metals in 
water 

11. Bases soluble m water are called alkalies 

12. Bases can be classified as strong and week bases. 

13. Acid and a base combine to fonn a salt or salt is the neutralisation 
product of reaction of an acid with a base or vice-versa 
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14 Indicators arc substances, which give different colours with acids and 
bases 

15 Uses of acids, bases and salts 

16 Properties of Salts 

17 Classification of salts as neutral, basic and acidic salts 

4. Exemplar Activities 

Exemplar activities for development of some of the above concepts are 

.... . -- ' ■■■! 

Concept 1 Mineral acids can be prepared by dissolving combustion 
_ product of non-metals in water. _ 


Non-metals like C, S, and P4 fonn oxides like CO2. SO2 and P2O5 which on 
dissolving in water give acidic solutions 


Material required: Long gas jars, deflagrating spoons, gas jar lids, small 
amount (approximately 2 g) each of sulphur powder, wood chorcoal and 
white phosphorus, blue litmus paper and tap water. 

Activity procedure: Take a small wood charcoal piece in a deflagrating 
(long ) spoon Heat it over the flame of burner Lower the spoon mto a gas 
jar when it starts burning After some time, cover the mouth of the gas jar 
with the lid The wooden charcoal piece gets extinguished. Remove the 
deflagrating spoon and cover the mouth of the gas jar agam with the lid. Add 
about 10 mL of water into the gas jar to dissolve the gases Add a piece of 
blue litmus paper into the gaseous solution and observe. You are correct if 
the blue litmus paper is turned red. This is due to the formation of carbonic 
acid, H 2 CO 3 (unstable), a weak acid obtained by dissolution of C0 2 gas 
(after combustion of carbon of wood charcoal) This change can be 
represented by the following chemical equations. 

C(s) +Ojfe) -> C0 2 (g) ( 1 ) 

C0 2 (g) + HoO (1) -> H 2 CO 3 (1) (ii) 

Carbonic acid 

Wash the gas jar & the deflagrating spoon with water. Repeat the 
activity with white phosphorus and then with sulphur powder. Agam observe 
whether blue litmus paper is turned red in these cases The acids thus 




obtained are known as mineral acids as their starting material carbon, 
sulphur and phosphorus aie found under the earths crust 

Precautions 

• While performing the activity with white phosphorus, it should be 
immediately placed in the deflagrating spoon after taking it out 
from bottle containing water (white phosphorus is kept in water 
because it catches fire at room temperature even without igniting it 
with a match stick) 

• The deflagrating spoon should be immediately lowered down into 
the gas jar. 

• White phosphorus is not to be heated 

• While performing activity especially with sulphur powder and 
phosphorus, the gases should not be smelt as these are highly 
poisonous 

Testing of Real Learning Outcomes (RLOs) 

Students may be asked to write chemical equations for the products 

obtained by dissolving the combustion product of (a) Sulphur and (b) 

White phosphorus in water 


Concept 2. Acid solutions conduct Electricity 

Acid solutions like HC 1 , H2SO4, CH3COOH and juices of tomato, 
lemon and orange are conductor of electricity 

Material Required 25 mL each of dil HC 1 , H2SO4, CH3COOH (vinegar), 
juice of tomatoes, lemons, orange (depending upon availability) and 
tamarind water, two 100 ml beakers, two graphite rods (taken out from used 
torch cell) or 4 y 10 cm copper plates, insulating wire, ammeter, torch bulb 
and two dry cells (1 5 volt) 

Activity Procedure, _Take about 25 mL of distilled water or ram water in a 
100 mL beaker. Place two copper plates or graphite rods in the beaker 
Attach insulating copper wire to each rod and the battery through the 
ammeter and the torch bulb as shown m Fig 4.2 at page 62 of Science & 
Technology textbook for Class VII After connecting the battery, students 
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may ho ashed to nolo down loading in iho ammoloi and o\lont ol glowing ol 
bull) I Ins activity may ho icpealed will) 25 ml each ol lap waloi, lomalo 
luicc, lemon piicc, lamaimd watci, dil ilC'l, dil II»SO| dilute acelie acid and 
soda watci and the Table given below may be completed by the students and 
nileicnees be diawn by them 


Tabic 2.1. Nature of water and Acid solutions 


S No 

Liquid/Solutions 

Ammeter Reading 

Glowing of hulh 

Inference 

1 

Distilled walei 




2 

Ram watci 





lap water 




■1 

Dil 1 in 




s 

Dil IUSO, 




0 

DiK’lhCOOll 




1 

(or Vinegar) 




7 

1 omalo iiiilc 




X 

1 emon puce 




0 

Mango juice 




10 

1 nmni md walei 





Substance conducting clcctnuty will glow tbe loich bulb and tbeie will be 
movement ol ammetei needle I el the students in lei themselves whethei 
acid solutions conduct elecli icily 01 not 


Precautions 

1. I’he activity should be demonstrated with acids like dil IlC’l, dil 
ll>.S()| etc by die (eachei Students may ohseive and note down 
obsei valions 

2 Activities with fruit juices, distilled water, tap watci and ram water 
should be done by students m groups of 3-d children 
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3 Each group should he given different liquids/solutions 

4. Observations of different groups may be pooled 

5 students may be asked to draw inferences on the basis of their 

observations. _ _ _ 

Concept 3 Acids react with (i) metal carbonates and (ii) metal 
bicarbonates to liberate CO 2 gas._ 


Acids like dil HC1, dil H 2 S0 4 liberate CO 2 gas on reacting with metal 
carbonates like NaiCOi, CaC0 4 , ZnCO^, MgCCh Besides HC1 and H 2 SO 4 , 
the activity can be performed with lemon juice and tomato juice. Baking 
soda (NallCOi), washing soda (^CO?) and marble stone/lime stone are 
commonly available and should be widely used in such activities. 

Material Required: Baking soda, washing soda, marble chip powder, 
lemon juice, tomato juice, dil HC1 and dil H 2 SO 4 , a few test tubes, 100 ml 
beakers (3-4), Delivery tubes, lime water, candle, match stick 
Activity l. 

Procedure : Take about 1 g of baking soda (NaHCOs) in a porcelain dish or 
a watch glass. Add a few drops of lemon juice over the baking soda Brick 
effervescence will be evolved. Bring a burning match stick near the evolved 
gases The burning match stick gets extinguished Since CO 2 gas 
extinguishes the burning match stick, it may be inferred that the gas evolved 
is carbon dioxide 

Repeat the activity by replacing baking soda by washing soda and 
adding a few drops of tomato juice vinegar or dil HC1 or dil H 2 SO 4 . In each 
case the liberated gas will extinguish the burning match stick 


Activity 2. 

Procedure • Take about 5 g of washing soda or lime stone powder in a test 
tube fitted with a delivery tube as shown m Fig 4.3 at page 65 in the NCERT 
textbook of Science and Technology for class VII Remove the delivery tube 
and add about 10 mL of dil HC1 Fit the delivery tube again Take about 5 
mL of lime water (supemetant liquid obtained after adding water to quick 
lime and left overnight) in another test tube Dip the delivery tube into lime 
water. The gas liberated as a result of reaction of washing soda with dil HC1 
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turns lime water milky This is the characteristic reaction of COi gas (if we 
exhale m lime water for some time it turns milky It is due to CO 2 gas which 
we exhale) The activity may be repeated by replacing washing soda or lime 
stone powder by antacid tablets, which contain weak bases like sodium 
hydrogencorbonate (NaHCO,), Mg(OH )2 and Al(OH ) 3 


Precautions 

! Dilute solutions of HC1 and H 2 SO 4 should be used 
2 Heating may be necessary in case of lime stone powder 

Testing of RLOs 

1 Complete and balance the following equations 

NaHCO-? + H 2 SO 4 ->NaHSC >4 + C0 2 + 

NaoCO} + HC1 -> + COt + 

CaC0 3 + HC1 -> CaCli + + 

2 How do the out acid tablets help us in getting relief from acidity 1 ? 

Concept 4. Bases can be prepared by dissolving the combustion 
_ products of metals in water _ 

Metals like Na, Mg, A1 etc. on burning form oxides which on dissolving in 
water form bases 


Material Required 

Small amount of Na and Mg metals, fusion tubes, test tubes, pair of tongs, 
beakers, blue and red litmus papers. 


Activity Procedure 

Take a small piece of Na metal (of the size of pea or still smaller) in a 
fusion tube and heat over a spirit lamp or a Bunsen burner. Sodium metal 
melts within seconds and takes the shape of mercury globule. Heat the 
fusion tube till red-hot Pour the hot fusion tube m a beaker containing about 
10-15 mL of water Filter the Solution Divide the solution in two parts Dip 
a blue litmus paper in the first part and red litmus paper m the second part 
Ask students to note down the change in their notebook 
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Repeat the activity by holding a small magnesium ribbon with the 
help of pair of tongs and heat-'till you get a white ash. Dissolve this ash in 
about 10-15 mL of water Again test with blue and red litmus paper Ask 
students to note down change in colour. 

In both these cases, you will not find any colour change with blue 
litmus paper This indicates that the aqueous solutions are not acidic 
(concept 1) In both the cases you will find that red litmus paper is turned 
blue. This is the test for bases Hence, it can be inferred that the aqueous 
solutions obtained by dissolving the combustion products of metals like Na, 
Mg etc are basic or alkaline in nature This is due to the formation of 
hydroxides Metal hydroxides soluble in water (NaOH, Mg(OH) 2 etc. are 
called alkalies. 

Testing of RLOs 

1 Write balanced Chemical equations for the combustion of (i) Na, 

(ii) Mg, (m) Ca (iv) K, (v) Cu (vi)Al. 

2 Write names and formulas of the hydroxides obtained by dissolving 
the above combustion products in water. 

3 Out of the above hydroxides, which are alkalies 7 

4 Write formulas of oxides of the following and classify them into 
(i) acidic oxides and (ii) basic oxides. 

Mg, C, S, Na, Ca, P, Cu and AI 


Concept 5. Salt and water are formed as products by the 
neutralisation reactions of acids and bases 
An acid on reacting with a base forms salt and water This reaction can be 
represented by the following chemical equations - 

Acid + Base - > salt + water 

This can be illustrated by the following examples 
Examples • 


HC1 + NaOH — 

—> NaCl + H 2 0 

0 ) 

2HC1 + Mg(OH ) 2 “ 

—> MgCi 2 +2H 2 0 

(n) 

3H 2 S04+2A1(0H)"-, — 

-> Al 2 (S04)t+3H 2 0 

(111) 

HNO, + NH 4 OH — 

-> NH 4 NO,+H 2 0 

(iv) 

CH',COOH*+NaOH — 

-> CH 3 C00Na+H 2 0 

(v) 

HCOOH* H-NaOH - 

-> HCCOONa+HoO 

(VI) 




In .ill I hose icaclions, II atom of [lie I’oimic acid (II atom maikcd 
with 1 in acetic acid and lot tine acid) is icplaced by metal ion 01 ammonium 
gioup obtained fiom (lie base Depending upon slienglh ol (lie acid and a 
base, dilleienl types ol salts are obtained l he salt formation icaetion of an 
acid with a base or vice veisa is called nctilialisalion since the nature of acid 
oi a base is nculiali/.ed But all salts aie not nenlial We pel a neulial salt 
when a stiong acid reacts with a stiong base, olheivvise we may pel acidic oi 
a basic salt as given in fable 5 I 


(i) A stronp acid and a strong base form a neutral salt. 

(ii) Strong acid ami a weak base form acidic sail. 

(m) Weak aeid and a strong base lorin basic sail 


I'oimaiion ol dilfeionl types of salts is exemplified in the following table 
I’ll! ni the blanks may be completed by the students to assess then (canting 

I able 5.1. I ypes of Salts 


Wid 

Nature 

Base 

Nature 

Salt 

Type 

IK 1 

Stiong 

NaOII 

Stiong 

Nad 

Neulial 

lll’l 


kOII 

Stiong 


Neulial 

MCI 


Ba(Oll): 

Stiong 



ihsn, 

St long 

i. 

NaOII 


BaSO, 


UNO. 

St long 

KOI! 




11 'SO, 


Bat Oil).' 




lie 1 


Nil,Oil 

weak 



i in 


('lit Oil): 

weak 



1 INK ), 


Alt ON), 

weak 



UNO. 


Ba(OII). 




IU (). 

weak 

NaOII 



Basic 

II ’CO. 


KOI 1 




IK Oi 


Mg(OI!): 

weak 



INSO, 


nii, on 




11 'SO | 


('u(OII): 

weak 



IICOOII 

weak 

NaOII 




ClhCOOll 

weak 

NaOII 




ni’,coon 


kOII 






Application of Neutralisation Reactions 

The above exercise may help students in understanding nature of salts 
obtained by neutralisation reactions of acids and bases. This phenomenon of 
neutralisation is very useful in our daily life Excess formation of HC1 m our 
body develops acidity which is neutralized by taking antacid tablets which 
contain weak bases like Mg(OH) 2 , Al(OH>, and NaHCCh Formic acid 
injected in our body by ant or scorpion sting is neutralized by rubbing the 
concerned part of the body with baking soda (NaHCO-,) or quick lime 
(CaO) Acid burns caused by spilling of acid on our body can be controlled 
either by washing with excess of cold water or by spreading a layer of 
baking soda In this way, applications of neutralisation reactions may be 
highlighted 

Values Development 

Three important values of keen and minute observation, drawing inferences 
and understanding our environment can be developed by going through this 
module very carefully and performing the above suggested activities 
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SEPARATION OF SUBSTANCES 

CLASS VI 


Dr. K. K. Parashar 

OVERVIEW 

Wc arc suirounded with vancly ol' malenals such as an, walci, soil, 
rocks, milk, vegetables, fruits and metals like iron, copper, aluminum etc 
some substances found m nature aie used as such, but some aie used only 
after separation l : or example, we peel off the fruits before eating them. Tea 
is filteicd bcfoic drinking. Pebbles and hay is picked out fiom food gimns 
l'heic aie many icasons foi scpaiation depending upon oui needs 

()BJE( "IT V ICS 

Allci going llmnigh this module you would he able to lie Ip the 

students to 

• distinguish between pine substances and mixtmes, 

• highlight impoitanee ol scpaiation ol substances, 

• use the pioccss ol separation in then day to day life piocesses and 

• select the piopei method of scpaiation based upon the iiutuic of 
constituents of the mixluic 

MAJOR TEACHING POINTS/CONCEITS 

I Ins module discusses the following concepts 

• A puie substance consists of panicles of only one kind and has a Used 
melting or boiling point 

• Mixtures (impute substances) have particles of two or moie kinds, 
hence mixtuies can not have fixed melting 01 boiling points 

• (hums aie heavici than luisk 

• If one of the component of mixture is present m a small quantity and 
has a distinct shape and size, it is selectively sepaialed by manual 
selection 

• file sinallei paitides ol mixlme pass thiougli the holes ol a scive and 
biggei pai tides icmiiin on the sieve 

• A magnet allinels magnetic substances fiom the mixlme of non¬ 
magnetic substance 

• Some substances on heating dneetly eonveit into gaseous slate The 
gaseous stale of the substance is cooled to get pine solid. 

i 
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• Heavier insoluble solid particles present in a liquid settle down 
quickly 

• The suspended light clay particles in water become heavy on 
treatment with alum and hence settle down at the bottom. 

• If mixture of insoluble solid in liquid is passed through proper pore 
size filter paper, the insoluble solid is retained on the filter paper.' 

• When fine suspended particles containing liquid is rotated in closed 
container, the heavier material moves towards the bottom of the 
container and the lighter material remain on the top. 

• When mixture of non-volatile and volatile substance is heated, the 
volatile fraction (of lower boiling point) gets evaporated out 

• On cooling hot saturated solution, crystals of the pure solid are 
obtained 

• Two immiscible liquids form two distinct layer when filled in a 
separating funnel. 

TRANSACTIONAL STRATEGIES OF CONCEPTS 

Students recognize various materials found in their surroundings. The 
need of separation should be elaborated on the student’s prior experiences 
and observations. Separation is done for 

1 removal of undesirable material from desirable material 

2 removal of impure substance from pure substance and 
3. to improve the quality of the substance. 

For teaching this unit, you can use a variety of charts; Activities 
suggested can either be demonstrated by the teacher and then performed by 
the students The following concepts have been discussed in this unit 

PURE SUBSTANCES AND MIXTURES 


Concept 1. A pure substance consists of particles of only one kind and 
_ has a fixed melting or boiling point. _ 
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Material Required 

Sidphm powder, walei, niincx lens, ^.ipill.u\ luhe, Iheimumcki. 

I esl-1 ube, watch glass, and mulling point appaialus. 

Activity 

Sludcnls may be asked lo obseive sulpluu powdei with the help of 
convex lenses Molting point of pine sulphur is 115"C 11 it is impuie them 
it will melt at a tempeiatine lower than I I5°C 

Boiling point of pine walei is l()()°C' If it is impute, it will boil at a 
tempeiuliiie lughei than it 

Note 1 he above activities will be demonstiaied by the teacher m the class 


Concept 2:Mixture (impure substances) have particles ol two or more 
kind , hence mitures can not have lived melting and boiling 
points. 

Material required 

Soil sample, impute sulpluu. tap walei, capillaty lube.Test-tube, 
watch glass, convex lens, theimomelei. melting point appaialus 

Vet ivit v 

()hsei\c the soil nuclei convex lens soil has panicles ofmoielhan one 

kind 


I he melling, pmnl ol impute sulpluu is less than IIV’C I he hoilmg 
point ol tap watei is moic than I00°C and not fixed depending upon (lie 
quantity ol x tn ions salts pi event m it 

It I,Os 

Classify following into puie substances and mixtures Shcibal, lion, 
iItoek sail. Soil chink. Milk, Cold, lap walei wheal horn held, distilled 
walei 

B. I’RIIMCIPLK AND I KC NINIQUK OK SEPARATION 

It involves the apphealion ofchaiaclenslie piopeilies of vaiions 
constituents ol iiiixliue 
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SEPARATION OF SOLIDS FROM SOLIDS 


Winnowing 


1 Concept 3: It is based on the fact that grains are heavier than husk 


Activity 

This is the method used by the farmers to separate grains from husk 
The husk is released from a height The husk forms a heap at distance away 
from the heap of wheat grains 

Hand picking 


Concept 4: If one of the component of mixture is present in a small 
quantity and has a distinct shape and size it is selectively 
separated by manual selection. 


Activity 

Hard picking is usually done to separate undesirable substances such 
as small pieces of pebbles and other material from wheat, rice and pulses. 

Sieving 

Concept 5:The smaller particles of mixture pass through the holes of a 
sieve and bigger particles remain on the sieve. 

Activity 

The sieves of different hole sizes are used at homes to separate husk 
from wheat flour similarly, fine sand is also separated from gravels during 
Construction of a house. 

Magnetic Separation 

Concept 6: A magnet attracts magnetic substances from the mixture of 
_non- magnetic substances. _ 
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Malt*ital rcquiicd 

lion lilings, sand. liny, b;n magnet 

Act iv t ly 

In lho laboratory. the iron lilings arc separated lioni sand by using bar 
Magnet In lactones sciap iron is sepaialed bom the heap of waste malenal 
bv using sliong elccliomagnels fixed to a crane. 

Sublimation 


Concept 7: Some substances on beating directly convert into the 

gaseous state. The gaseous state (vapors) of the substances 
is cooled to get pure solid. 


Material required 

('omiiion salt, ammonium clilonde, china dish, sand bath, funnel, 
cotton wool. watch glass, spatula 

Activity 

I he mixtuie ol common salt (NaCl) and ammonium ehloude (N11|CI) 
is taken in china dish and is kept on a sand bath A Itimtcl is mveiled over 
the mixtuie I lie lop oi stem ol - Iminel is plugged with cotton Colton piece 
soaked m cold watei is spiead over the (unnel to help m last condensation of 
\apois I lie mixture is healed ammonium clilonde being volatile, sublimes 
flic \npois use up and condense on the eoolei pail of the funnel When 
healing is slopped, the condensate (pine N1I|CI) is lemoved born the funnel 
and collected 1 he non-volatile common salt is lell in china dish 

I Aamples of some solids, which sublime on heating, aie camphor. 
Iodine and naphthalene 

KI.Os Name the method loi sepaiation foi sepaialion ol 

(i) luisk liom corn 

(u) iodine horn salt 

(m) lea leaves from iron filings 

(iv) pebbles from nee 

(i ) juavels bom fine sand 

Ci) non tiling hum \ulphm powdei 
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SEPARATION OF INSOLUBLE SOLIDS FROM LIQUIDS 
Sedimentation and decantation 


Concept 8: Heavier insoluble solid particles present in a liquid settle 
down quickly. 


Activity 

Take a mixture of sand and water in a beaker Sand settles down at 
the bottom with clear water above it in the beaker Pour carefully the 
supernatant water into another beaker without disturbing the sediment. In 
this way, the supernatant liquid over the sediment can be separated by 
decantation. 

Loading 


Concept 9: The suspended light clay particles in water become heavy 

on treatment with alum and hence settle down at the bottom. 


Activity 

The fine clay particles settle down in beaker very slowly If an alum 
Piece is stirred 3-4 times in the muddy water. The alum particles settle sown 
on the clay particle as a result of which clay particles become heavy and 
settle down easily The clear water can be separated by decantation 

Filtration 


Concept 10:If mixture of insoluble solid in liquid is passed through 
proper pore size filter paper, the insoluble solid is retained 
on filter paper. 


Activity 

Fold round sheet of filter paper two limes, take three parts on one side 
to give it shape of a cone Place the filter paper cone in a funnel wetted with 
water, place the filter paper cone in a funnel. Fit the funnel in funnel stand 
and place a beaker below it Take the muddy water in a beaker Pour 
muddy water carefully over a glass rod into a funnel and collect the water 
passing through the filter cone in a beaker 
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( Vnti ifugiitioii 


Concept 11: When fine suspended particles containing liquid is 

i olilted in dosed container, the heavier material moves 
towards (he bottom of (he container and lighter material 
remain on (he top. 


Activity 

Rotate the test lube containing clay particles suspended in watci The 
day pm tides being heavioi, settle at live bottom lhc piocess of 
eoiUiifugalion is widely used foi domestic and commoioial put pose to 
sepaiale, lighlei oieum/bullei fiom milk/emd 

RKOs: Fill in the blanks 

(i) ('learn is sepaialed liom milk by---— 

(ii) A mixture ol chalk powdei and water is sepaialed by. 

(in) .is a piocess loi separating the suspended clay particles by 

alum (icutmcnt 

(i \) lea leaves can be sepaialed liom the liquid by the piocess of-. 


SEPARATION OK SOU HIKE SOLIDS FROM LIQUIDS 
Evaporation 


Concept 12:When mixture of non volatile and volatile substance is 
heated, the volatile fraction (of lower boiling point ) gets 
evapoi a led out. 


Activity 

Sepai ation of common salt dissolved in water-lake solution m a china 
dish lhc china dish is kept on sand both starts The solution is heated by 
spn it lamp On heating, liquid of solution stands evapoialmg and allei some 
time, the non-volatile salt is left in the china dish as a icsidue lhc china 
dish is allowed to cool and then the salt is collected Making use of this 
method ol evapoialmn. table salt is eommeiually picpaicd liom seavvalei 
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Crystallization 


Concept 13:On cooling hot saturated solution, crystals of the pure solid 
are obtained. 


Activity 

Take 50 ml of water in a chma dish and add some alum powder m it 
Continue adding alum powder till it keeps dissolving to get a saturated 
solution, Fitter to remove the impurities if any Heat the chma dish over a 
water both slowly to prepare a super saturated solution. Add one crystal of 
alum as a seed and allow the chma dish to cool, crystals of pure alum are 
formed. 

RLOs; (i) How is common salt is obtained from seawater 

( 11 ) How will you prepare a big crystal of pure sugar from 
impure powder sugar 

SEPARATION OF TWO IMMISCIBLE LIQUIDS: 

By separating funnel 


Concept 14:Two immiscible liquids form two distinct layer when filled 
_ in a separating funnel. _ 


Activity 

Fill the kerosene and water mixture in separating funnel and allow it 
to stand for some time. The heavier liquid (Water) settle at the lower part of 
the separating funnel, whereas lighter liquid (kerosene) forms the upper 
layer. Remove the stopper of the separating funnel The stopcock of the 
separating funnel is opened and the heavier liquid (water) is collected in a 
clean beaker. The lighter liquid (kerosene) remains m the separating funnel. 

SEPARATION USING A COMBINATION OF VARIOUS METHODS 

Separation of components of a mixture of iron filings, sand and common 
salt 
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Activity 


The method is based on the principle that iron is attracted by magnet 
Common salt is soluble in water while sand is insoluble in water. Take the 
mixture in a plate. A powerful magnet is moved through the mixture Iron 
filings are attracted by the magnet and are removed. Now salt and sand are 
left m the mixture It is poured in to a beaker containing water Salt is 
dissolved and sand remains undissolved On filtration sand is collected over 
the filter paper, while salt solution is collected as a filtrate The salt solution 
is evaporated in a china dish to recover the salt 

RLOs - 1. How will you separate a mixture of mustard oil and water*? 

2 How will you separate a mixture of camphor, common salt and 
Iron filings without using water 




Coal and Petroleum 
Class: IX 


Dr. V. P. Gupta 


1. Overview 

Coal and petroleum are two natural resources of energy. Both of these 
are found under the earth’s crust formed by very very slow decomposition of 
plants and animals due to high temperature and pressure. Inside the earth, 
the process might have taken millions and millions of years. Both coal and 
petroleum contain a large number of hydrocarbons (compounds of carbon 
and hydrogen atoms only). Besides carbon and hydrogen elements, both coal 
and petroleum also contain nitrogen, oxygen and sulphur. Hydrocarbons 
undergo combustion easily in the presence of oxygen of air to produce large 
amount of heat energy and light Hence, coal and petroleum are two sources 
of energy LPG (liquefied petroleum gas), petrol, diesel, kerosene oil, hard 
and soft coke, CNG (compressed natural gas), dry cleaning reagents, boot 
polish, pitch (material used for carpeting of roads), a large variety of plastic, 
products, dyes, drugs and various cosmetic items are obtained directly or 
indirectly from coal and petroleum. Besides the gold deposits, bumper crops 
and industrial production, economy of any Nation also depends upon the 
deposits of coal and petroleum. Hence, these days, coal and petroleum are 
termed as the black gold It will be highly desirable for the teachers to 
highlight importance of these two materials in our daily life. If possible, this 
unit may be started by arranging field visits to the nearby coalmines 
petroleum wells, petroleum refineries or petrochemical industrial or by 
arranging film shows in the class to appreciate the role of technology in 
making our livelihood more comfortable 

Many of the concepts of this unit like preparation of coal gas, ethane, 
ethene can be understood by the students by demonstrating their preparation 
in the classroom or the laboratory by the teachers. Some of the properties of 
hydrocarbons can also be demonstrated Emphasis may be given on 
conservation of energy and new thinking may be generated among the 
learners for converting smoky fuels like wood, coal, cattle dung found in 
their surroundings into smokeless biogas or gobargas as an alternative 
source of energy. 



From this unit, children start learning A, B, C of organic Chemistry 
(Chemistry of carbon compounds) It will be worthwhile at this stage to take 
up the concepts of telravalency of carbon, nomenclature and isomerism of 
alkanes, alkenes and alkynes in detail so as to develop a strong foundation at 
this stage for learning of organic Chemistry in higher classes the present 
module consists of development of a few concepts with the help of activities 
followed by questions to test the real learning outcomes, 

2. Major Teaching Points/Concepts 

Content analysis of this chapter has revealed that the following major 
teaching points/concepts are to be learnt. 

I Coal and Petroleum as Natural Resources of Energy 

2. Composition of different types of coal 

3. Destructive Distillation of coal 

4 Composition of Petroleum 

5. Refining of Petroleum 

6. Difference between Natural Gas and Petroleum Gas 

7 Technological Applictions of combustion of Hydrocarbons 

8 Harmful Effects of combustion 

9 Tetravalency of carbon and catenation 

10 Nomenclature and Isomerism in Hydrocarbons 

II Preparation of methane Gas 

12 Biogas 

13 Preparation of Ethene Gas 

14 Addition Reactions of Ethene 

15 Hydrogenation of vegetable oils 

16 Preparation of Ethyne Gas and 

17 Addition Reactions of Ethyne 

3. OBJECTIVES 

The exemplar material on development of some of the concepts as 
given in the module my help you in achieving some of the objectives of this 
unit. But it is expected from the teachers that they will help their students to 
achieve all the objectives of the chapter on ‘coal and petroleum' as given 
below. 

(i) To realise the importance of coal and Petroleum as the natural 
resources of energy and use them judiciously; 
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fii) To acquaint them with composition of different types of coal and 
Petroleum, 

On) To list products obtained by the destructive distillation of coal, 

(iv) To describe refining process of petroleum by using modern 
technology and make a list of petrochemicals obtained by 
fractional distillation of petroleum alongwith their applications m 
daily life, 

(v) To distinguish between natural gas and petioleum gas, 

(vi) To understand and describe technological applications of 
combustion of hydrocarbons, 

(vii) To make them aware of harmful effects of combustion of 
hydrocarbons and motivate them to bring awareness in society to 
check air pollution; 

(vm) To explain the concept of telravalency of carbon and give reasons 
for a very large number of carbon compounds, 

(ix) To classify open chain hydrocarbons into alkanes, alkenes and 
alkynes based upon their structures, 

(x) To write structures and common and IUPAC names of isomers of 
alkanes, alkenes and alkynes, 

(xi) To prepare methane, ethene and ethyne gas in the laboratory and 
distinguish between them, 

(xn) To develop an alternative pollution free source of energy by 
converting cattle dung into biogas and 

(xiii) To handle and assemble the glass apparatus for preparation of 
gases like methane, ethene and ethyne 

3. Transactional Strategies for Development of Concepts 

Transactional Strategies for development of a few concepts of this 
chapter are given below 


Concept 1. Destructive Distillation of coal 

Destructive distillation of coal (heating of coal in the absence of air) 
can be understood by performing the following activity in the class. 

Material Required 

Bituminous coal (10g), Hard glass test tube, Delivery tubes, iron 
stands, blue and red litmus papers, dropper 
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Procedure 

Take lOg of bituminous coal m a hard glass test tube fitted with a 
delivery tube in a test tube containing 10 ml of tap water The test tube is 
also fitted with a delivery tube for exit of the gases Set up the apparatus as 
shown in Fig 19 1 (p 212 of NCERT textbook of Science and Technology 
for class IX) Heat the hard glass test tube strongly for 10 minutes On 
heating, the volatile matter present m coal is given out Black coloured oily 
liquid settles down m the test tube containing water, Soluble gases dissolve 
in water and the water immiscible gases come out of the delivery tube 
Following activities may be performed in the class with the help of students; 

(i) Bring a burning matchstick near the gases coming out of the 
delivery tube. Gases start burning. Thus it can be inferred that 
these gases can be used as a fuel Gases are a mixture of CO, CH 4 
, and H 2 . This mixture is known as coal gas and used as a fuel 
(11) Dismantle the apparatus Add a few drops of aqueous solution of 
the test tube with the help of a dropper first on a blue litmus paper 
and then on a red litmus paper You will find no change in blue 
litmus paper but the red litmus paper turns blue indicating that the 
aqueous solution is alkaline in nature Smell the aqueous solution 
Does it resemble with the smell in the toilets? This is due to 
dissolution of ammonia gas obtained by the destructive distillation 
of coal indicating that N is also present in coal 
(lii) Decant the aqueous layer and observe colour, smell and physical 
state of the substance left in the bottom of the test tube Tins black 
coloured, viscous, obnoxious smelling substance is called coal tar 
It is a very rich source of carbon compounds used for the 
manufacture of large number of substances like dyes, drugs, 
plastics, explosives, pesticides etc. Due to its importance, it is 
known as black gold 

(iv) Observe the state of the substance left in the hard glass test tube 
and compare it with the original coal Do you find any difference 9 
After removal of the volatile matter, the left out black solid is 
called coke Carbon is the major constituent of coke 

Testing of RLOs 

• How do you conceive the formation of coal under the earth’s 

crust 9 



• In (he above activity, why do we heal coal m a closed haul glass 
lesl lube l > 

• Haul glass test was kept idled (owaids light, why nol lowaids lel'l? 

• ('an you (hmk of a piojeel ol‘eon veiling coal into a non-polluting 
soinee ofeneigy 7 Please tiy 

• Repiesenl the above piocess by a (low sheel diagiam 
C oncept 2. Tctravalcney of Carbon and C atenation 

I he coneepls of teliavalency ofeaibon and its calenalion piopeily 
may be developed by following the discussion given below 

Atomic nnmbei ofeaibon being 6 S carbon alum lias si\ clcclrons wilb 
2 eleclions in (lie 11 1 si shell (K) and •} elections m (ho 2 M,i shell (I ) To allam 
(he neniesl moil gas coni iguialion loi stability. the cm bon atom may eilbei 
lose -I elections oi gam d eleclions, which is vciy ddllctill fiom cncigclic 
consideialions lleie, leleience may be made lo the chaplet 5 of chemical 
bonding Sludcnls may suggest themselves (he ollici allem.ilive of sliming o! 
eleclions lo loim die covalenl bonds Since llieie aie *1 eleclions in die 
oulcimost shell, caihon may Ibim covalenl bonds by sliaimg its loui 
eleclions with (lie loui eleclions ol olbei atoms - may be cat lion oi oilier 
Ilian carbon Shaling of iwo eleclions between (wo aloms gives use lo a 
single covalent bond, of two elections between two atoms (oiins a double 
covalent bond and of six elections between two aloms gives use to a triple 
covalenl bond Moreovei, eaibou atom can shaie its elections with otliei 
aloms of carbon elemenf oi atoms of oilier elements vi/., hydiogen, osygen, 
sulpbui. mliogen etc Since lorn elections ol eaibon aie lo be slim oil willi 
caihon oi ollici aloms (o allam the neaiesl meit gas eoidiguialmn ofoigan, 
the caihon alom is said to be tctiavnlenl 

Methane is the simplest compound ol caihon obtained by sliaimg its 
lour elections wilb four elections of (bin hydrogen atoms 


.(' i l.ll > II C II 


II 





Tetrahedral shape of methane molecule may be highlighted here It 
was found by Le Bell and Vant Hoff that the four valences of carbon atom 
are directed towards the four comers of a regular tetrahedron and the each H 
bond angle was found to be 109° — 28' as shown below’ 


Tetrahedral shape of Methane 

The multiplaner tetrahedral shape of methane may be explained to the 
students either by the ball and stick model or even by four chalk pieces 
depending upon the resourcefulness of the teacher 


Since there are numerous ways of Combination, carbon atom is said to 
possess the unique property of forming chains of different types with carbon 
or other atoms This property of carbon is called catenation, (forming 
chains). Students at this stage may be asked to wnte different ways and 
means of completing carbon octet like the structures shown below 


H H H 

(1) | || 

H—C—H H—C — C — H 


H H H 

Methane Ethane 


H H H 

H— C — C — C—H 

H H H 
Propane 
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H 

(U) | 

H—C=H 


Ethene 


H H H 

H — C = C — H II — C- C=C — H 


H 

Ethyne Propene 


H H H 

(HD | | | 

H—C—0—H H—C=0 H— C -C = N 


H 

Methanol Methanal 


H 

Ethanemtrile 


Testing of RLOs 

1. Why the four valencies of carbon atom are not directed at 90° 
instead of 109°-28’? 

2 write different structures of compounds corresponding to the 

molecular fonnula C 4 H 10 O keeping in mind that carbon is 
tetravalent, hydrogen is monovalent and oxygen atom is bivalent. 

3. why is the property of cate nation shown by carbon element to the 
greatest extent, by silicon to some extent but not by germanium at 
all though all these elements belong to the same group 7 


Concept 3. Definition and classification of Hydrocarbons 


3.1 Definition of Hydrocarbons 

Hydrocarbons are the compounds which contain atoms of hydrogen 
and carbon elements only Due emphasis may be laid on the word ‘only’ 
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because a large number of carbon compounds contain hydrogen and carbon 
atoms but they are not hydrocarbons For example, alcohols, ethers, 
aldehydes, ketones, carboxylic acids, carbohydrates contain C and H atoms 
but they are not hydrocarbon^ Most of the books as well as teachers do not 
take note of this important information as a result of which students start 
committing this mistake from the very beginning in defining hydrocarbons 


3.2 Classification of Hydrocarbons 

Following flow sheet diagram may be useful for understanding 
classification 


Open chain 

r 1 — 

Saturated 

(Alkanes) 


Hydrocarbons 


l 


Closed chain 


T F 


Unsaturted Ahcyclic 


Aromatic 


Alkenes 


Alkynes 


Closed chain compounds are to be studied in higher classes Open 
chain hydrocarbons can now be understood m terms of their structures and 
nomenclature of alkanes, alkenes and alkynes, as discussed in the next 
concept. 


Concept 4. Nomenclature and Isomerism in Hydrocarbons 


Nomenclature and Isomerism are the fundamentals of Chemistry of 
carbon compounds For understanding nomenclature and isomerism in 
hydrocarbons, intensive practice of writing of structures and naming of 
different homologous senes of alkanes, alkenes and alkynes is to be done by 
the students after discussions by the teachers in the class. The following 
strategies may be useful in understanding the basics of hydrocarbons 


4.1 Alkanes 

Alkanes are saturated hydrocarbons They contain single covalent 
bonds between C and C and C - H. They are represented by the general 
formula, C n H 2 n +2 where n represents number of carbon atoms and 2n+2 
represents number of hydrogen atoms. While writing their names in IUPAC 
system, suffix-ane is added to the name representing number of carbon 




atoms piesent m the longest continuous chain in alkane I he Iminl names 
sue nlso used in 111P A(' system upto butane, Prefixes like n (notmill), iso etc. 
used in common system me not used in HMWC s\siem Te.icheis ma\ asks 
sludents to de\ clop I able of the In pc junoii below 


fable 1 Nomenclature of Mkanes 

No ol Moleculai Siiueluial 1 ormula Common Name IIJPAC Name 
(’atoms I oinmlii 

II 

I 

I ('lli II- (’ II Maisli pas/Melhane Methane 

I 

II 


( I h. 


I ih.nit 


l ih.nit 


II II II 

I ! I 

(MU II (' (' (’ II Piopniio I’lopnnc 

I I I 

II II II 


II II 11 II 

ill! 

( 1 11 in (a) II (' (’ (' ('-II n-llulane Ihilane 

I I I I 

II II II II 

II 11 II 


<b)ii c c 


(' ii 


isohnl.ine 2-Melhv Ipiopane 



5. C\Hp_ (a) CHr CH 2 - CH 2 - CH 2 - CHi n-Pentanc 


Pentane 


(b) CHi-CH -CH 2 -CH-? isopentane 2-Methylpropane 

I ' 

CFh 

CH, 

t 

(c) CHi - C - CPh neopentane 2,2-dimethylpropane 

I 

CHt 

It may be emphasized at this stage that there is only one way of representing 
alkanes upto propane, but when we reach butane (C 4 H 10 ), the four carbon 
atoms can be represented m two ways (a) by writing four carbon atoms 
continuously or (b) by writing three carbon atoms in a continuous chain and 
attaching the fourth carbon atom to the second carbon atom Carbon being 
tetravalent, the fourth valency of carbon is to be satisfied by attaching the 
requisite number of hydrogen atoms as shown in structures (a) and (b) for 
C 4 H 10 in Table 1. Hence, the molecular formula C 4 H 10 represents two 
compounds or two structures (a) & (b) i.e Butane and 2-Methylpropane 
These two structures (a) and (b) for molecular C 4 H 10 amd three structures 
(a), (b) and (c) for C 5 H 12 possess the same molecular formula but differ m 
their properties due to difference in their structures Such compounds 
possessing same molecular formula but different properties are known 
as isomers (iso-similar). Since difference in properties is due to 
difference in their structures, these isomers are known as structural 
isomers. Moreover, difference in structures of a, b for C 4 H 10 and a, b and c 
for C 5 H 12 is due to difference in nature of chain of carbon atoms Structure a 
corresponding to C 4 H 10 ami C 5 H 12 possess (a) continuous chain of carbon 
atoms but structures (b) and (c) have side chains also Hence, structural 
isomers a, b and c are also known as chain isomers It may, however, be 
remembered that continuous chain of carbon atoms can be written as in 
different ways as shown below 


CH-? - CH 2 - CH 2 - CH 2 - CH 3 or CH-? - CH 2 - CH 2 or CTH Ofi 
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CH 2 -CH 1 CH 2 -CH 2 -CH 2 



All these structural representations correspond to one and only one 
compound i.e pentane Most of the students are found treating as chain 
isomers This point needs emphasis while writing structures of alkanes This 
may further be supplemented by asking students to write structures of 
different isomers corresponding to the molecular formula G,H \4 This 
exercise will give students ample of chance to arrange six carbon atoms m 
different ways If possible, the ball and stick models of different isomers of 
hexane may be used by the students to represent different isomers 
corresponding to the molecular formula G.Hu 

While writing 1UPAC name of alkanes, this point may be 
stressed that the compound is to be named as derivative of the corresponding 
alkane containing the longest continuous chain of C atoms Numbering is to 
be done from that end of the chain which gives the lowest number to the 
substituent as illustrated by the following exercise: 

Write IUPAC names of the following compounds. 

1 CH 3 -CH-CH- CH 3 

I I 

ch 3 ch 3 

ch 3 

I 

2 CHt- C.-CH.-CH 3 

I 

CH 3 

3 CH*-CH-CH.-CH.-CH 3 

I 

ch 3 

Solution 1. In this compound, the longest continuous chain is that of four 
carbon atoms 

12 3 4 

CHi-CH-CH -CH 3 or 

! I 

CH 3 CHt 


5 0 



3 

CH -CH, or 

I 

CH, 


3 4 

CH -CH, 

I 

CH, 

Hence, tins compound is derivative of butane. But in this compound, 
one H atom from carbon 2 and one H atom from carbon 3 have been 
replaced by two methyl groups Thus name of this compound will be 2,3 - 
Dimethylbutane 

Solution 2. In this compound also, the longest continuous chain is that of 
four carbon atoms 

CH, 

1 2 I 

CH,- C- 

I 

CH, 


CH, 

2 | 

CH,- C— 

1 | 

CH, 


CH, 

21 3 4 

CH,- C-CH,-CH, 

I 


3 4 

CH 2 -CH, 


3 4 

CH 2 -CH, 
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This compound is also derivative of butane Here, we find that two 
hydrogen atoms of carbon 2 have been replaced by two methyl groups Thus 
name of this compound will be 2,2 -Dimethylbutane 

Solution 3 Compound 3 has got the longest chain of five carbon atoms 
meaning thereby that this compound is the derivative of pentane in which 
one H atom from carbon 2 has been replaced by methyl group Hence, name 
of this compound is 2-Methylpentanc 

4.2 Alkenes 

Alkenes are those class of open chain hydrocarbons, which contain 
one double bond between two carbon atoms Alkenes are represented by the 
general formula CnH 2 n where n is the number of carbon atoms. Since there 
is to be a double bond, hence the first member of alkene series is ethene with 
molecular formula as C 2 H 4 Naming in common system is done by replacing 
‘ane’ of alkane by ‘ylene’. In IUPAC system, the compound is named by 
replacing ‘ane’ of alkane by ‘ene’ Structures and nomenclature of a few 
members of alkene senes are given in Table 2 Students may be asked to 
write structures themselves 


Table 2. Structures and Nomenclature of Alkenes 


No of 

Molecular 

Structural 

Common 

IUPAC 

carbons 

fonnula 

formula 

Name 

Name 

2 

c 2 h 4 

h 2 c= ch 2 

Ethylene 

Ethene 

3 

C 3 H 4 

ch 3 —ch=ch 2 

Proplyene 

Propene 

4 

C 4 H 8 (a) 

(b) 

ch 2 =ch—ch 2 —ch 3 

CH 3 —CH=CH—CH 3 

Butylene 

Butylene 

1- Butene 

2- Butene 


(c) CH 2 =C—CH 3 isobutylene 2-Methylpropene 

Molecular fonnula C 4 H 8 corresponds to three structural isomers (a), 
(b) and (c) .Structures (a) and (b) possess same molecular formula differ in 
the position of double bond Thus compounds (a) and (b) are said to be 
position isomers. Compounds (a) and (c) differ in the nature of chain of 
carbon atoms Compound (a) has a continuous chain of four carbon atoms 
but compound ‘c’ has a chain of three carbon atoms with one side chain 
Compounds (a) and (c) are the examples of chain isomers Similarly 



compound ‘b’ and V are the examples of chain isomers but they alsi 
in the position of the double bond They are also the examples of p 
isomers Understanding of nomenclature and isomerism in alken 
further be strengthened by asking students to write structures and 
names of different isomers corresponding to the molecular formula CN 

4.3 Alkynes 

Alkynes are another class of unsaturated open chain hydroi 
which contain one triple bond. Alkynes are represented by the 
formula C„H 2 n-2 where n is the number of carbon atoms As the trip 
(the bond obtained by sharing of 3 electrons from each carbon atom 
be between two carbon atoms, first member of the senes must cont 
carbon atoms. First member of the senes is commonly known as ac< 
Hence compounds are popularly known as acetylenes The suffix 
alkane is replaced by the suffix ‘yne’ for naming these compoi 
I UP AC system. Structures and nomenclature of a few members of 
senes are given in Table 3. 

Table 3. Structural and Nomenclature of Alkynes 


No of 
Carbons 

Molecular 

formula 

Structural 

formula 

Common 

Name 

IUP/ 

Nam 

2 

C 2 H 2 

H-C= C—H 

Acetylene 

Ethyi 

3 

C 3 H 4 

ch 3 -c= c—h 

Methylacetylene Prop; 

4 

CA (a) 

i 2 3 4 
CH 3 ~OC-CH 3 

Dimethylacetylene 2-But; 


(b) H- 

12 3 4 

-C=C—CH 2 —CHi Ethylacetylene 

l-But 


Structures (a) and (b) corresponding to the molecular formu 
differ m the position of the triple bond Hence, these structures (a) 
are position isomers 



Why alkanes aio also known as paiuliins 1 ’ 


2 What is the molecular formula of thud member of alkene series 
Also write sliuctiires of d if lei cut isomcis concspoiulmg to tin 
moleculai foimula 

3 What is the difference between alkenes and alkyiics 1 ? Can yo 
think of any method ofconvcrting CNHi into (GHx' ? 

‘I Write sliueluies ol dillerent isomers eoriespondmg to ll 

molecular foimula ol 4 1 ' 1 nicmbci ofalkyne series 

5 Indicate primuiy, secondaiy and tertiaiy caibon atoms in 2 

Melhylpentane 


Concept 5. Preparation of Methane (>ns and its properties 


Methane Gas is foimcd in marshy places by stagnation of plain 
Hence, it is also known as imush gas Coalmines aie very neb soiuce 
methane gas. Methane gas can be ptepaied m the laboialoiy by lieatu 
sodium melhano ale with soda lime Soda lime is a mixtuie of sodiu 
liydioMcle and calcium oxide (cjuiek lime) mixed m the ratio ol 3 I Sin 
dining beating, one molecule of C()> is lost horn sodium mellianoale, ll 
icactioii is also called decarboxylation I his can he icpieseiited by ( 
following chemical hqualion 

Cl liCOONa i NaOII i < hiO C'l I, f I NmCO, 

Sodium 3 I 

cllumoale 

(Soda lime) 

Materials required 

C'l I! COON,i (Ig), Soda lime Og NaOII and I g CaO), Haul gl; 
lest lubes (2), deluety tube bent at angles of 120° and 90 11 at the two cm 
water trough Beehive shelf. Gas )ais (2), Spirit lamp or a gas burner, hi 
and icd litmus papeis, hiomme wafei 



Procedure 

Preparation of methane gas can be demonstrated in the class by 
heating a mixture of sodium ethanoate and soda lime in a hard glass tube 
fitted with a delivery tube, the other end of which passes through water into 
the beehive shelf Take 4 g of sodium ethanoate and 4 g of soda lime (3 g of 
NaOH & 1 g of Cao) in a hard glass test tube and set up the apparatus as 
shown in Fig 19 4 (p 217, NCERT Textbook of Science and Technology for 
class IX) Heat the mixture and allow a few bubbles of methane gas mixed 
with air to escape After about 1 minute, take a gas jar or a hard glass test 
tube Fill it with water upto the brim and invert it over the beehive shelf. 
Methane gas being insoluble m water is collected by downward 
displacement of water Collect 2-3 gas jars. Put lids over the gas jars and 
keep them on the table. Perform the following activities: 

1. Ask students to observe colour and smell of the gas. They are 
correct if they report that methane gas is a colourless and an 
odourless gas. 

2 Bring a lighted match stick near the upper surface of the gas jar. 

Methane gas starts burning Heat and light energy are obtained by 
burning of methane gas. Hence, methane gas can be used as a fuel. 

A 

CH, + 20:-> C0 2 + 2H 2 + Heat 

3. Bring moist blue and red litmus papers near the gas and observe 
the colour change, if any 

4 Add one ml of bromine water to another gas jar Does the orange 

red colour of bromine disappear^ 

Stagnated wet cattle dung alongwith plants waste on slow degradation 
gives rise to methane gas alongwith N 2 , H 2 and C0 2 gases This mixture of 
gases are collectively known as biogas. This property of conversion of cattle 
dung into biogas is being made use of in checking environmental pollution 
by using the cattle dung, the plant wastes as the alternative source of energy 
especially in the rural areas of our country This point may be highlighted in 
the class. If possible, students may be taken to see functioning of the biogas 
plant in the nearby area This will help the students to relate science with 
technology which has a direct bearing with their society. 
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Testing of KM)n 


Making use of (he chemical i cad ion foi (he preparation ofmclhanc 
gas, suggest (he icageiil loi (lie picpaiahou ol elluinc gas. Also 
vvi ilc chemical equation loi the same, 

Whal is (lie iole of Ca<) while piepaimp, melhane gas by healing 
sodium ethanuale with a mi\Uue olTal) and NaOIP 


C oncept 6 Preparation of Alkenes ami their pioperties 


Alkenes me uns.ilmnletl Indmcinlions 1 lie) can he piepaied l>y 
healing keiosene oil in the ahsenee ol an keiosene oil is a uiisluie of 
alkanes conl.imiiig 12 lo h eaihon atoms keiosene oil on healing in (lie 
absence ol an goes use lo lowet alkanes along with alkenes I (’heating is 
done m the ahsenee ol a catalyst. it is known as (hernial ciaekmg On the 
olhei hand, il healing is done in the piescnce of a catal)st, it is known as 
catalytic clacking keiosene oil on healing in the piescnce ol pumice stone 
may gne use loeihene nlnnpwiih olhei alkenes I tliene is popnlailv known 
as elhvlcno It is used m the maniilaetuie ol polyethylene 01 polythene the 
packaging maleml and the plastic conlnmcis 

Materials Required 

Keiosene oil (10 ml) sand. Haul glass test tubes, beehive shell, water 
hough, spn it lamp oi a gas humei, blue and led litmus papers, Deliveiy lube 
bent at angles ol 120' and 90 u at the two ends, hi online walci, aqueous 
KiMNOi Solution and aqueous KOI1 solution 

Procedure 

Take about 10 g of diy sand and soak in about 10 ml of kerosene oil 
I ake this keiosene soaked sand m the haul glass lest lube h\ the haul glass 
test tube tilled lowauls light m a stand and place a lew pieces ol bioken 
china dish I'll the deliveiv lube bent at !20° into the haul glass lest lube 
lntioduce other end of the deliveiv tube bent at Ot) 11 into beehive shelf 
tluough the walei hough Meat the pumice stone (hmken china dish pieces) 



till led hot and then heat sand soaked in kerosene oil Fill 2-3 gas jars or hard 
glass test tubes with water Place jar lid over its mouth and invert one of the 
gas jar on the beehive shelf after allowing a few bubbles to escape Like 
alkanes, alkenes are also immiscible with water. Ethene alongwith higher 
alkenes and alkanes can be collected by downward displacement of water. 
Collect at least three gas jars or test tubes 

Cover mouth of the gas jars with the help of jar lids and keep them on 
the Table Perform the following tests with the help of students. 

( 1 ) Ask students to observe colour and smell of the gases 

(n) Test the gases with moist blue and red litmus papers 

(iii) Add a few drops of bromine water in one of the gas jars You will 
find that the reddish orange colour of bromine water is discharged. 

(iv) Add a few drops of aqueous KMNO 4 and aqueous KOH to another 
gas jar Pmk colour of KMnCh is discharged. 

(v) Bring a lighted match stick near the upper surface of the gas jar 
and observe what happens. 


Testing of RLOs 

1 Write the chemical equation of thermal cracking of n - hexane 

2 Suggest the possible chemical equations for thermal cracking of 
Ci:H 2 6 (dodecane) present in kerosene oil. Name different alkanes 
and alkenes thus obtained. 

3 Do the tests (iii) and (iv) suggest the presence of hydrocarbons 
different from alkanes 9 If yes, why? If not, why 9 

4 Write the addition reactions of (1) C 2 H 4 and (11) propene with (a) 
Br : water (b) Alkaline KMnCfi solution (c) H: m the presence of 
Ni 



Concept 7. Preparation of l')tli>ne Gas and its propei lies 


lvlhyne also belongs to the class of unsaturated hydrocarbons Plhync 
is populailv known ;is acetylene ll is used in the luim of owncclvlene llnmc 
loi welding [imposes ,md ;nlihei.d npcmng ol 1 1 mis Itliyne eonlains one 
triple bond. Since llic tuple bond lias to be between two cat bon atoms, 
clhync ((’.dll) is (he lirsl mcmbei of the senes l-.tliync can he ptepmed by 
iend 1011 of ualei with calcium cailnde 

Car. I "MU) ' (*:i(()ll). i ('ll (’ll 

llliv ne 


Mil (dial required 

Calcium cm bide (10 g), 250 ml volumetric flask, thistle funnel, 
Delivery tube bent at 90 11 . 120" and 120°, watei bough. beehive shelf. Hard 
glass test lubes oi gas pus, blue and led litmus pnpeis. biomine watei, 
KMnOi solution and k()ll solution 

Procedure 

Place 10 y ol calcium cat hide m " ) 50 m | volumeliie llask lilted with a 
llusllc Itinncl and a deliveiy luhe the olhci end ol wluvh pjisses llimiipli 
watei Hough mlo the beehive shell Set up the appai.ilus as shown in I ip 
10 7 (p MO. N('l Kl leslhook ol Science and 1 eclinoloj'.v (oi class l\) 
\dd a lew chops ol watei Allow the initial hubbies to escape as they contain 
an piesent in the dcli\u\ luhe Plate an nivulul haul glass lest lube Idled 
with watei o\ei the beehive shell (’oiled -I 5 tcsl tubes of the gas thus 
obtained by downvvaid displacement of watei Pei lot m the lollowmg tests 

(t) Ask students to ohseive colom and odoui of the gas 
(ii) Hung a burning match stick noai the mouth of test luhe ad see 
whether this gas burns in an 

(in) lest with moist blue and led litmus papeis ami ask students to 
ohsei ve change m colom il any 

(iv) Add a lew (Imps ol hi online watei (eaielully) to one ol the gas pus 
and ask students to ohseive change in colom 

(v) \dd a lew diops ofalkalme KMu()| .solution (aqueous kiMnOi t 
aqueous k( )l I) to unolhei gas pii and ask students In inlei 



Testing of RLOs 


1 Make 3-4 packets of 10 g of calcium carbide and put these packets 

along with unripe bananas or mangoes for one day, 2 days and 3 
days. What change do you find in the state of unripe fruits after 
each day 9 Write a brief description of your daily observations 
2. Write m.f and structures of different isomers corresponding to the 

4 th member of alkyne senes. 

3 Can tests m) and (iv) mentioned above be used to distinguish 
between sanirated and unsaturated hydrocarbons. 

4 How will you convert C 3 H 4 into C 3 H 8 9 

5, How many C - C and C - H bonds are present in (a) C 3 H 8 , (b) 
C*H 6 and (c) C-,H 4 9 

6. Write the balanced chemical equations for reactions of (i) C 2 H 2 
and ( 11 ) 2 - Buyne with (a) H 2 and (b) Br 2 water. 

Value Development 

Five important values of ( 1 ) keen and minute observations (ii) logical 
thinking ( 111 ) drawing inference (iv) keeping patience and (v) conservation of 
our environment can be developed by going through this module very 
carefully and performing the suggested activities mentioned therein 

References 

1 NCERT (2003, Science and Technology - A Textbook for class 
IX, p. 211-220 

2 NCERT (2003) Teaching Science and Technology - Self Learning 
material for Teachers (Upper Primary Stage) 

3 Morrison and Boyd, 2001, Organic Chemistry, sixth Edition, 
Prentice Hall of India, Pvt Ltd , New Delhi. 

4. V P. Gupta (2003), Identification of Mistakes m Chemistry at 
Upper Primary Stag, The Primary Teacher, p 58-66. 
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Development ol Values al Secondary Level llnoupli Science 

[Experiments 


V. I*. (>upla and R. K. Parashar 
KIK t (N('KKT). Ajmer 


Science and Technology 

Science is a systematic slmly and knowledge ol nalinnl and physical 
phenomena Nail ioiisiI Cmiieulum 1'ianiewoik (NCI ; 2000) loi school 
cdiicalion descnbes science as die cieative iespouse to die cmiosily and 
capacity lo wonder Hie National Policy on education (I98(>) cleiuly 
emphasized the need of learning of science as a pait of general education 
without compailmenlnlising into its different disciplines i c why dm mg the 
last sixteen years science has been taught al the uppci primaly and 
seeoiulaiy stage as a single discipline In the light ol N(T‘, it is now hemg 
fell dial technology (Science of mechanical and industrial ails) is 
meieasingly influencing our quality of life lienee, a need was fell lo 
include the component of technology m (he science uinise al the uppci 
pi iiii«ii y and seeoiulaiy stage lo emphasise upon the applications ol vniions 
piinciplos of science to technology m om day-to-day life in view of the 
stiong oiganic linkages between the two 


I earning ol science meieases the spirit orenquiry, eieativily and oh|ecliMly 
along with aesthetic sensibility It aims lo develop well-defined abilities of 
knowing, doing and being It also tairliiics the abilities to oxploie and seek 
solution to the pioblems ielated lo cnvuonmcnl and daily life situations and lo 
question the existing beliefs, prejudices and practices in society Science concerns 
itself with the fundamental knowledge of universe, woild and its environment 

2. Scientific Process 

Science opeiates thiough its processes lienee, science teaching is lo 
be different from that of the other subjects Merc question answei method 
will not be enough Thinking based upon keen and minute observations with 
the help of aetivilies/expei imeiits is lo be geneialed amongst the leamei 
Teaching learning of science needs to be characlci ised by focused emphasis 
on processes of science which may consist of the following Heps 


r.n 



■ Careful obsenations 

■ Sensing of problems 

■ Making hypotheses (On the basis of observations) 

■ Literature survey/consulting teachers or and friends 

■ Identification of a particular problem 

■ Experimentation for seeking solution. 

■ Data collection and analysis 

■ Interpretation of data 

■ Drawing inferences 

■ Modification of hypotheses (in the light of experimental results) 

■ Limitations and scope for further studies. 

In our classroom teaching, we will have to perform activities for 
removal of misconceptions, if any, develop and strengthen the concepts on 
the basis of seeing, doing and thinking This will lead to development of 
one very important value i e. truth besides the other related values of critical 
thinking and reasoning as shown m fig 1. 


Classroom demonstration/Activity 


Keen Observations 


Reasoning With Patience 

i_ 

1 Experimentation 


1 

{5a 


Truth 

«- 

Drawing Inference 



Fig, 1: Development of Values Through Science and Technology 


_T 

Critical Thinking 
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3. Values 

The word, value is derived from the Latin word, ‘Valerie’ meaning to 
be strong and vigorous According to the Collins dictionary (1964), values 
means ‘worth’, ‘importance’, ‘utility’ To be of value is to have certain 
virtues. Different Indian Schools of thought have defined values differently 
Charvaka school defines values as happiness and happiness is value. In Jain 
Philosophy, value is celibacy and control of senses The yoga darshana 
treats the realizations of the eight fold of means of value, Ashtang marg of 
Patanjali A widely accepted definition considers value to be conceptions of 
the desirable influencing selective behaviour A value is a belief upon which 
a man acts by preference 

Values are attributes that confer on man humanism and peace Values 
are concepts that conserve, comfort, promote and protect life They shape 
the moral personality of an individual Values enhance the finer side of 
one’s'potential A value is a real relationship between a person and an 
environmental situation which evokes an appreciative response in the 
individual. Kireet Joshi (1981) mentions that the education that promotes 
among youth the values of self-control, discipline and right habit of thought 
and conduct is necessary True education is a man making education 
Values foster peace, order, dignity, beauty, grace and delight. Values in one 
word are the divine side of a man Real education should become an 
instrument of social change and national development. It should move 
towards humanism, liberalism and universalism Rajput (2000) expects a 
teacher to be a good human being besides being a good researcher or a good 
teacher. 

Any human activity, thought or idea, feelmg, sentiment or emotion 
which could promote self-development of the individual in all its dimension 
could be said to constitute a value Value should also confine to the welfare 
of the larger social units such as the family, the community, nation and 
ultimately the whole world of which the individual is a member Value 
education is not simply a matter of choosing a set of values from among 
competing values and then transmitting them to the students but internalising 
those values in one’s personal life 

The National Policy of Education (1986) lays emphasis on value 
education The NPE clearly reflects the governments desire to make 
readjustments in the curriculum m order to make education a forceful tool 
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for the cultivation of social and moral values National Curriculum 
Framework for school education brought out by NCERT (2000) mentions 
that school education in the country seems to have developed some kind of 
neutrality towards the basic values. The curriculum further emphasises that a 
comprehensive programme of value inculcation must start at the very 
earliest stage of school education as a regular part of schools daily routine. 
The entire educational process has to be such that the boys and girls of this 
country are able to know ‘good’, to love ‘good’ and to do ‘good’, and grow 
into mutually tolerant citizens. 

Many National and Regional seminars on value education have been 
held since the declaration of National Policy of Education (1986) and many 
more are taking place to find ways and means for inculcation of values 
amongst children. As many as 83 values have been identified by NCERT 
and in the recently concluded National Seminar on Value Education 
Through Vocational Courses by PSSCIVE, NCERT (2000), more than 100 
values have been identified. 

4. Science Experiments and Values 

Two training programmes for KRPs of SIE/SCERT and DIETs of 
J&K and Uttranchal States were conducted by the authors for 
implementation of NCF in their respective state. The participants were taken 
to the Chemistry laboratories of the Institute/DIET for conducting a few 
simple Science activities/experiments to discuss whether some values can 
really be developed by performing some experiments. The following six 
experiments were conducted. 

1. Cleaning of muddy water. 

2. Separation of two immiscible liquids. 

3. How to make pond water fit for drinking** 

4. Separation of two compounds insoluble in water (sand and 
naphthalene) 

5. To prove that air contains 1/5 111 of oxygen. 

6 Determination of pH of various solutions 
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Participants of both the groups were of the view that a large number of 
values can be developed among learners through various science 
experiments, provided they are conducted scientifically The values, which 
the groups feel can be inculcated through science experiments, are as under 

1 Keen and minute observations 

2 Systematic procedure 

3 Analytical thinking 

4 Open mindedness 

5 Patience 

6 Mutual co-operation 

7 Scientific attitude 

8 Sense of belongingness 

9 Social concern 

10. Self-confidence etc 

Details of a few simple experiments alongwith list of various values 
developed through each of them are given below 

4.1 Cleaning of Muddy Water 
Mental Processing: Thinking of a solution 

Principle involved: Aluminium cations present in the potash alum fasten 
the process of coagulation as a result of which heavy suspended particles 
settle down at the bottom of the container. 


Procedure 

1. Treatment of muddy water with a small amount of alum to 
load the smaller insoluble particles and allow them to settle 
down at the bottom of the container. 

2. Decantation 

3 Separation of impurity to get pure water 


64 



Values Developed 

1 Societal concern 

2 Sense of belongingness' 

3 Patience 

4 Development of a procedure 

5 Development of reasoning and critical thinking. 

6 Importance of pure water 
7, Problem solving ability 

4.2: Separation of Two Immiscible Liquids 

Mental Processing: The liquids provided were clear Each of them left some 
mark on the walls of the container, one of them having an offensive odour 


Principle involved :This experiment is based on the principle of difference of 
specific gravity. Liquid with low specific gravity remains in the upper layer 
while the one with higher specific gravity remains in the lower layer. 


Solution procedure: we named two liquids as A and B and took 20 ml of 
each liquid with the help of a measuring cylinder in a beaker. Two layers were 
formed. Then this solution of two immiscible liquids was transferred to a 
separating funnel kept on our seat Shook the two liquids vigorously for same 
time and then allowing the separating funnel to remain undisturbed for some 
time on a tripod stand till two distinct immiscible layers appeared Opened the 
pinchcock of funnel and transferred the lower layer in one beaker and upper 
layer in the other beaker Thus two layers of immiscible liquids were 
separated 

Problem faced: In the beginning when the stopper of the separating 
funnel was not removed, liquids did not pass even on opening the pinchcock 
Values developed: After completion of this simple activity we feel that the 
following values can be inculcated 

1 Handling of the glass apparatus and successful separation of the 
two liquid develops self-confidence 



2 Initiation for performing other scientific experiments 

3 Understanding of the environment and applying application of this 
principle in daily life 

4 Development of reasoning and logical thinking 

5 Development of scientific temper 

6 Patience ultimately leading to truth 

7 Seeking solution of problems 

4.3: Making Pond Water Fit for Drinking 

Mental Processing: Given water contained many suspended matter It 

had some colour also. The given solution and the materials kept at our 
seat-four earthen pots, small pebbles and wood charcoal indicated for the 
technique,to go for removal of impurities by using the earthen pots and the 
material provided 


Procedure: The earthen pots were arranged in such a manner that the empty 
one was kept at the base followed by one containing sand and then 
containing charcoal and at the top of it was placed the pot containing small 
pebbles The pond water was poured in the earthen pot kept at the top. 
Within five minutes the pitcher kept at the bottom received clean water free 
from suspended particles which was transparent enough After boiling, this 
water can be used for drinking 

Educational Implications/lnculcation of Values 

• It develops the observation skill and insight of a person 

• It proves that whole is always important than parts. 

• We had a whole situation and on its overall observation we succeeded 
in reaching a logical conclusion. 

• Such type of an activity develops handling of apparatus, reasoning, 
scientific attitude and creativity 



4.4: Separation of Two Compounds Insoluble in Water 

Mental Processing: Thinking, reasoning and getting solution 

Principle: Some substances change directly from solid to the vapour state 
on heating This phenomenon is called sublimation 


Procedure: The mixture of two compounds was taken and its physical 
properties were observed Each compound was found insoluble m water but 
one compound was having unique smell The smell resembled that of 
naphthalene balls We were told that one of the compounds converts into 
gaseous state directly on heating. The mixture was taken on a watch glass 
placed on a sand bath. One inverted funnel was placed over it, plugged with 
cotton Cotton was moistened with cold water and whole of the funnel was 
covered with it On heating, naphthalene changed into vapours directly and 
condensed into a solid substance on the inner surface of the funnel 
wherefrom it was collected easily Sand was left as such on the watch glass. 
In this way, the two compounds got separated 


Values developed 
1 Patience 
2. Thinking 
3 Reasoning 

4. Systematic Approach 

5. Critical Thinking 

6 Confidence 

7 Pleasure 

8. Mutual Co-operation. 

4.5: To Prove that Air Contains l/5 th of Oxygen 

Mental processing: Air is a mixture of gases. Containing Nitrogen, Oxygen 
besides Carbon Dioxide and other gases Oxygen is a supporter of 
combustion and changes into CO 2 as a result of combustion which dissolves 
m water. Therefore, oxygen not available after combustion would create 
vacuum which will be filled by water resulting in increase in water level 
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Principle involved 

Oxygen in necessary for combustion and carbon dioxide is soluble in 

water 


Procedure: Inverted the empty measuring cylinder over an un-bumt candle placed 
in a dish containing water, We recorded the level (x) of water over die measuring 
cylinder This gives die effective volume of air in die cylinder 


Now burnt the candle and inverted the cylinder over the burning candle 
which extinguished after sometime Water level rose inside the cylmder and 
recorded as (y) The difference (y - x) is the volume of oxygen The activity 
was repeated and readings were recorded by using two different cylinders 


Result: It was fond that ratio of oxygen to the total volume of air is 1.5 

Values Developed 

1. Keen observations 

2. Reasoning 

3 Problem solving 

4 Self-confidence 

5 Decision making 

6 Mutual cooperation 

7 Scientific temper 

8 Learning by doing 
9. Inquisition 

4.6: Determination of pH of various fruit juices/solutions 

Principle: pH of solutions (lemon juice, tomato juice, tamarind juice, 
orange juice, aerated dnnks, washing soda solution and baking soda 
solution) can be determined with the help of pH paper A substance is said 
to be acidic if its pH lies below 7 to 1 and alkaline if pH lies above 7 upto 
14 The pH bears a spectrum of colors corresponding to different pH values 



Mental Proccssing/Procedure 

The pH of solution can be determined by dipping the pH paper m the 
solution and matching the colour thus obtained with the standard colours 
indicated on the pH paper When the fruit juices of commonly available 
fruits like lemon, orange, tomato and tamnnd, aerated cold drinks, baking 
powder and washing soda solutions were used for determination of their pH. 
the results as given m Table 1 were obtained by the participants 

TABLE - 1: pH and Colour Change With the pH Paper 


of Different Solutions 


S.N. 

Fruit juice/solution 

Colour change 

PH 

1 

Lemon 

Orange 

4 

2 

Tomato 

Orange 

4 

3 

_ 

Tamnnd 

Redish orange 

3 

4 

Aerated cold drink 

Reddish orange 

2-3 

5 

Baking soda 

Dark green 

9 

6 

Washing soda 

Dark blue 

11 


The values which can be developed as a result of this activity as 
reported by the participants are given below: 

1) Keen observation 

2) Confidence 

3) Reasoning 

4) Mutual cooperation 

5) Sciencetific temper 

6) Truth 




5. Conclusion 

The (caeheis Mini (he pi:icli(loneis f'oi inculcation ol values thiough 
science levelling c.iii think ol such type ol elassioom activities and pioblcms 
m Science and ’I edinology 1 lowevei, it may be remembered dial il is nol an 
oveinigh exercise Values aie leainl or inculcated by a long and continuous 
piocess Values can lie inculcated only when we piacli.se them, follow them 
in svliools/collepes and society Students oonsidei leaoheis as then models 
Iheiefoie, bcloie taking up die task of value inculcation amongst oui 
students, we leaclieis, leaeliei educalois and admiiiistialois will have to 
piescnl oui selves as models loi our students and get ml of us liom the 
clutches of politics and selfish motives II is thus hoped that we will he 
successful m changing destiny of our country hy pioducing good citi/cus 
with good values 


70 




LIGHT 


Prof. H. C. Jain 


Overview 

Students are quite familiar with the words like light, shadows, mirrors, 
lenses, microscope, telescope etc However how the light behaves, when it 
falls on any object, mirror or lens, is taken for granted Activity based 
method showing the rays and its path when they fall or pass through any 
object/matenal can be quite effective in teaching - learning process while 
dealing the topic on light This can be followed by ray diagrams illustrating 
incident, reflected, refracted, emergent rays etc Also the use of mirrors and 
lenses can further be explained without any difficulty if the basic concepts 
about image formation are clear to the students The following text takes into 
consideration all such aspects by identifying the various concepts and the 
activities to be used to illustrate the same 

Objectives After going through this module you will be able to help the 
learners to 

recognize that objects are seen due to scattering of light 

classify the materials as transparent translucent and opaque 

objects 

generalize that light travels in a straight line. 

discriminate between parallel, convergent and divergent beams of 

light 

reason out that shadows are formed due to rectilinear propagation 
of light 

recognize the umbra and penumbra regions of light 
explain lunar and solar eclipses 
explain the working of pin hole camera 
infer the laws of reflection 

explain the fonnation of images in case of plane, concave and 
convex mirrors 

interpret the laws of refraction of light and dispersion of white 
light 

explain the fonnation of images in case of concave and convex 
lenses. 

describe the construction and working of microscope and 
telescope 

discriminate between myopia and hypermetropia. 
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Concept: Objects are seen due to scattering of light 

Activity: Take some objects e.g wood, book, mirror etc Place them in dark 
Are these visible 0 Now put them in light. Ask the students why are they 
visible 0 Discuss that the light, which falls on these objects, is scattered m all 
directions, This light on entering the eye makes these objects visible Also 
discuss that there are some objects, which are visible m the dark as well 
These are known as luminous objects e g. dial of a watch painted with 
radium. Objects not visible in the dark are known as non-luminous objects. 


Concept: Objects can be classified as transparent, translucent 
and opaque. _ 

Activity: A number of objects glass, iron, plastic, wood, an oil or greased 
paper can be taken Put all of them in light and ask the students to see 
through them Depending upon whether the light passes through, light 
passing in a diffused manner and light not passing at all, classify them as 
transparent, translucent and opaque respectively 


Concept: Light travels in a straight line. 


Activity: Take three cardboards Make a hole in each of them at the same 
height Set them in a straight line in front of a lighted candle See through 
the cardboards By altering the position of the cardboards, infer that light 
travels m a straight line 


Concept: Shadows are formed due to rectilinear propagation of light. 


Activity: Place a cardboard in front of a lighted candle as shown in figure 
Also hold a white sheet of paper on the other side of the cardboard. Ask the 
students to observe the white sheet Classify the three regions (i) region 
having darkness/shadow/no light as umbra ( 11 ) region having uniform 
illumination as bright and (in) region having varying intensity and not being 
completely dark as penumbra 


Penumbra 


Opaque 


material 


Umbra 


Penumbr 


4 - Screen 


Illuminated 


















Concept: Lunar and solar eclipses are the manifestation of shadows. 


Activity: Take three balls m order of decreasing size Treat the ball having 
the biggest size as sun, having the medium size as earth and smallest as 
moon Place them as given below 



Move the smallest one (moon) towards the medium sized ball (earth) 
and look at the former one. As the smallest one comes closer to the medium 
size ball, it will be seen that the biggest ball (sun) is not visible Infer that the 
moon being so closer to earth casts its shadow*on earth and the sun is not 
visible from earth This is solar eclipse 

Suspend a circular cardboard on a wall Take a ball as earth. Throw 
light on it using a torch so that earth’s shadow is formed on the wall Move 
the torch and earth ball such that earth’s shadow covers moon Ask the 
students to observe cardboard It will be seen that is darkened when it is in 
earth’s shadow Discuss that lunar eclipse occurs when sun, earth and moon 
are in one straight line 
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Concept: Working of Pinhole camera is based on rectilinear 
propagation of light._ 


Activity: Take a shoebox Make a pinhole on its one side Cut a rectangular 
slit on the opposite face and cover it by a translucent paper Put a lighted 
candle in front of the pinhole and look at the opposite face Ask the students 
what do they observe 0 Discuss with the help of the following figure 


il« UVv*. tu * IL KJ V./ i 



Some activities using ray streak apparatus 

(.Reflection of light) 


Concept: Any two beams of light which are equidistant throughout 
their path are called parallel beams. 


Material required - A Black sheet of paper having holes at equal 

Distance, Ray streak apparatus 

Activity: Keep either of the above two in front of sunlight. What do you 
observe 0 Expected answer - parallel beam of light coming out from 
holes/streaks 

(for getting longer beams of light apparatus should be put on an inclined 
plane in the above and the following activities). 

Concept: Irregular reflection is the reflection at the rough surface 


Material required - Ray streak apparatus, Book (rough surface). 

Activity': Allow a paiallel beam of light coming out of ray streak apparatus 
to fall on a book placed in its path. What do you observe? 
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Expected answer Book is illuminated but beams are not visible after 
striking on the book 

Discussion: The surface of the book is rough So whenever parallel beam of 
light falls on any rough surface then they move in different directions and 
parallel beams are not visible Such type of reflection is called irregular 
reflection 


Concept: Regular reflection takes place from smooth and polished 
surfaces. 


Material required: Ray streak apparatus and plane mirror 

Activity: Close all the slits except one of the ray streak apparatus. Place a 
plane mirror in front of it What do you observe? Now place a plane mirror 
in front of parallel beam coming out of ray streak apparatus What do you 
observe? 

Expected answer: After striking on the mirror the parallel beams move in a 
particular direction and remain parallel 

Discussion: As the plane mirror is smooth and polished, the mirror reflects 
all the beams in a regular direction Such type of reflection is called regular 

reflection _ 

Concept: When parallel rays fall on plane mirror, concave mirror and 
convex mirror, the reflected rays are parallel, converging and diverging 
respectively. 


Material required: Plane mirror, concave mirror, convex mirror, ray streak 
apparatus 

Activity: Place a plane mirror in front of ray streak apparatus What do you 
observe? 

Expected answer. We observe that the parallel beams of light after striking 
on the mirror are reflected as parallel beams or the distance between the 
beams after reflection remains the same. 

Discussion. When a parallel beam of light falls on a plane mirror, after 
reflection again the beams are parallel 
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Activity: Place a concave mirror in front of parallel rays coming from ray 
streak apparatus What do you observe 9 

Expected observations When the parallel rays fall on the concave mirror, 
after reflection, the reflected rays meet at a point 

Discussion: When parallel beam of light falls on a concave mirror it 
converges all the reflected rays to a point Such mirrors are also called 
converging mirrors and such beams of light are called converging beams. 

Activity: Place a convex mirror in front of parallel rays from ray streak 
apparatus What do you observe 9 

Expected answer the reflected rays appear to diverge from a fixed point 
behind the mirror 

Discussion Which surface of mirror is reflecting the beam of light 9 
We observe that the convex surface of the mirror is reflecting the light in the 
present case whereas in activity given above concave surface was reflecting 
So the behaviour of this mirror is just opposite to the concave one Due to 
reflective surface of the convex mirror it diverges all the rays instead of 
converging at a point Such beams are called diverging beams. 




Q diffuse: reflection 


Fig. 25.18 





Concept: When light is incident on a smooth polished surface, (1) The 
angle of incidence is equal to the angle of reflection. (2) The incident 
ray, normal at the point of incidence and reflected ray all lie in the same 
plane. 


Material required: Ray streak apparatus, plane mirror, protractor (a paper 
protector) 

Activity 0) Place the plane mirror m front of the ray streak apparatus. 
What do you observe 9 
Expected answer: The beams are reflected 
Activity: (n) Now change the position of the mirror 
What happens to the reflected rays 9 The position of the reflected rays is 
changed 

Activity: (in) Keep all the streaks of the streak apparatus closed Only one 
streak should be opened Put the streak apparatus in front of sunlight Put the 
mirror on the paper protractor at 180° - 0 () line Adjust the beam of light at 
90° positions 

What do you observe? Where is the reflected ray 9 
Discussion Any beam of light when falls on the plane mirror it is reflected 
back Here also the ray which is normal to the plane mirror is reflected back 
m the same direction so it is not visible separately Now do other activities at 
different points of the mirror 

Activity (iv) Now change the position of the ray streak apparatus from 
normal at any known angle Let (a) Angle between normal and incident 
beam = 30° or Zi = 30° Where does the reflected ray come out 9 
Expected answer’ It is coming out at 30° away from the normal on the other 
side What is the angle between the reflected ray and the normal 9 
Expected answer 1 30°, i e Zr = 30°. Make a table showing Zi and 
corresponding Zr Now repeat this activity with different values of Zi 
What do you observe 9 

Expected answer. In all cases Zi and Zr are equal 

Discussion What is the relationship between Zi and Zr 9 The incident angle 

is always equal to the angle of reflection This is called first law of 

reflection 

Activity (v) Repeat all above activities In which plane do the incident ray, 
the normal and the reflected ray he? 




Discussion: We observe that the incident ray, the normal, the reflected ray 
all lie in same plane (plane of the paper) It means the incident ray, normal 
at the point of incidence, reflected ray all lie m the same plane This is 
called second law of reflection 

Refraction of light through glass slab 


Concept: A ray incident normally on a glass slab passes undeviated 


Material required: Ray streak apparatus, protractor, glass slab 
Activity: Keep the glass slab on the 180° - 0 () line of a proti actor as shown 
in figure and keep the ray streak apparatus (only one streak opened) m the 
sun such that the incident ray falls normally. What do you observe? Mark 
the incident ray and coming out ray (Emergent ray) Are these two rays in 
the same direction? 



Expected answer They are m the same direction. 

Discussion: If any ray falls normal to the plane of the glass slab it comes out 
through the glass slab without and deviation 


Concept: A ray incident obliquely on a glass slab bends towards the 
normal 


Material required Glass slab, ray streak apparatus, protractor 
Activity: Now keep the ray streak apparatus in the sun, such that angle 
between the normal and incident ray is 30 l) as shown in figure. Now mark 
the position of the nonnal, point of incidence, incident ray, and emergent 
ray Join the point of incidence with the point where from the emergent ray 
comes out, to get the refracted ray within the glass slab. Measure the angle 
between incident ray and normal (angle of incidence) Measure the angle 
between nonnal and refracted ray (angle of refraction) 
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Discussion (i) Whether the incident ray and refracted ray are in same 
direction*? (li) Whether the angle of incidence and angle of refraction are 
equal? Repeat the activity for different angles of incidence. 

Make a table of Zr for different angles of incidence. 

When any beam of light passes through glass slab makmg some angle then 
the refracted ray and mcident ray are not in the same direction The refracted 
ray bends towards the normal so the angle of refraction is less than the angle 

of incidence. _ 

Concept: An oblique ray coming out from glass slab to air bends away 
from the normal. 


Activity: Keep the ray streak apparatus in the sun in such a way that the ray 
is visible inside the glass slab and strikes at B Measure Zi and Zr 
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Discussion. Name the incident ray and refracted ray in the present case 
Measure Zi and Zr in this situation 7 What do you conclude from the above 
results 7 

When any beam enters from air to glass the beam bends towards 
normal so Zr will always be less that Zi Similarly when any beam enters 
from glass to air, it moves away from the normal at the point of incidence 
So z.r is always greater than ^i 

Concept: Ratio of sin i/sin r is constant for a given pair of media. 


Activity: Ask the students to determine Zr for different angle of incidence 
and calculate sin l/sin r. what do the observe? If a light ray goes from 
medium 1 to medium 2, the ratio sin l/sin r is constant and is known as 
Snell’s law It also gives refractive index of medium 2 with respect to 
medium 1. Reciprocal of this value is known as refractive index of medium 
1 with respect to medium 2 

Refraction of light through a glass prism _ 

Concept: White light on passing through a glass prism splits into seven 

-col o urs-I_ 

Activity: Take a prism. Ask the students to draw the path of rays through the 
prism making use of (i) all pms on the two sides of the refracting surfaces 
(ii) the principles given above. Now allow light to fall on one of the 
refracting surfaces Ask the students to look from the other refracting 
surface Let them adjust the prism and their eyes in such a way that different 
colours are observed Explain the splitting of white light making use of 
diagram. The terms ‘Dispersion of light’ and ‘Spectrum’ can then be 
introduced Ask the students to explain the formation of rainbow 







Refraction of light through lenses _ 

Concept: Convergent and divergent beams can be obtained using 
convex and concave lenses respectively. 


Material required Ray streak apparatus, convex and concave lenses, 
Activity Keep the ray streak apparatus m sun light and obtain a parallel 
beam of light Allow the beam to fall on the (i) double convex lens (n) 
double concave lens (made out of two piano - concave lenses given) 


Discussion: What is the nature of the beam coming out of the double convex 
lens 9 The streak appears to be converging to a point Similarly, discuss what 
happens to the streaks coming out of the double concave lens? (the streaks 



Concept: (i) The point where a beam of parallel rays incident on the 
convex lens meets on its other side after refraction is called focal point 
or focus, (ii) the distance from the centre of the convex lens to its focal 
point is called the focal length of the lens. 


Material required: Convex lens, meter scale and paper screen. 

Activity Allow the light coming from a distant object (considered to be at 
infinity) or sunlight to fall on a convex lens Obtain a well-defined image on 
the paper screen kept on the other side of the lens 
Discussion. ( 1 ) What is the nature of the beam coming from a distant object 9 
(parallel beam) 

( 11 ) What is the distance between the centre of the lens and the paper screen 
called when a well-defined image is obtained on the screen 9 (focal length) 
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(m) What name is given to the point where parallel beam after refraction is 
converging*? (Tins point is denoted by the letter F) 

It can also be pointed out to the students here that reciprocal of focal 
length of a lens m metres is known as power of the lens m dioptres 


Concept: Position of the image formed by a convex lens depends on the 
distance between the object and the lens. 


Material required: Convex lens, meter scale, paper screen and candle. 
Activity: (i) Determine the focal length as given in the above activity 
(n) Arrange the meter scale on a table and keep the convex lens at about its 
centre. Mark distances f and 2f on the table on either side of the lens 
( 111 ) Keeping the position of the lens fixed, find out the position of the well- 
defined image on the paper screen when the candle is kept at the following 
distances from the lens on its other side 


(a) beyond 2f 
(*>) 2f 

(c) between 2f and f 

(d) f 

(e) within f 


(iv) Prepare a table as given below’ 


S No Distance of 

Distance of 

Nature 

Magnified 

the candle 

the image 

of the image 

or 

(object) 

from the lens 

(erect or 

diminished 

from the lens 


inverted) 



Discussion How does the image distance vary when the object is moved 
closer and closer to the lens 9 (While the object distance decreases, the image 
distance increases) Why don’t we get an image on the screen when the 
object is placed at a distance f? Do we get an image on the other side when 
the object is placed within a distance f? 
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Make the ray diagrams as given in the textbook for each of the above cases. 
One such diagram is given below 



Concept: A parallel beam of light incident on a concave lens appears to 
diverge from a point known as focal point of the concave lens. _ 


Material required Concave lens, ray streak apparatus 

Activity Keep the ray streak apparatus m sunlight and obtain a parallel 

beam of light. Allow this parallel beam of light to fall on the double concave 

lens 

Discussion: What do you observe? If you extend this divergent beam of rays 
coming out of the concave lens backwards, what do you notice? (They 
appear to diverge from a fixed point known as focal point of the lens) 

What do we call the distance between the focal point and centre of the lens), 
(focal length of the lens) 

If the object is located at a veiy large distance from the lens, where will the 
image be fonned? 

(At the focal point of the lens). 

Construct the ray diagram for an object situated at a very large distance from 
the lens If you place a paper screen at the focal point of the lens, do you 
obtain the image of a distant object on the screen? 

(You will notice that the image can’t be obtained on the screen, hence the 
image formed is said to be virtual) 


Concept: Magnification is equal to the ratio of size of image to the size 
of object or alternately the ratio v/u. 

Activity: Ask the students to examme ray diagrams as regards size of image 
and that of object They will notice that the image may be larger or smaller 
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in size than the object Define here that the ratio of size of the image to that 
of object is known as magnification Tins is also defined as being equal to 
v/u which can be verified making use of geometrical relationship m the ray 
diagrams 


Concept: Microscope is used to view small objects. 


Activity: Take a reading lens Use it to show that how the small objects can 
be viewed and small divisions on some scale can be seen Next take a 
compound microscope Explain the terms objective lens and eye piece 
Focus a small object and show to the students that small details, which are 
not visible to the naked eye, can now be seen with the help of compound 
microscope Draw the ray diagrams with the help of students 



Concept: Telescope is used to view distant objects 

Take a telescope. Explain its construction using the terms objective lens and 
eye lens Now focus some distant object and draw the ray diagram 






Concept: Myopic persons can see the near objects clearly 
but not the distant objects. 


Explain with the help of the following diagram that in case of some persons, 
the image of distant objects is formed before the retina. To get the image on 
the retina, again show using the ray diagram as to how concave lens can be 
used to achieve the same. Explain that as the concave lens diverges the rays, 
it brings the rays to focus on the retina 
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Concept: Hypermetropic persons can see the distant objects 
clearly but not the near ones. 


Explain with the help of the following diagram that in case of some persons 
the image of the near object is fonned behind the retina To bring it to retina, 
show using ray diagram as to how convex lens can be used to correct this 
defect 
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Magnetism and Electricity 
Class VIII 


Dr. S. V. Sharma 
Lecturer in Physics 

1. Overview 

Around 800 B C , mineral was discovered in the town of Magnesia, 
which had wondrous properties This mineral was called magnetite after the 
place of its origin It attracted pieces of iron towards itself Even stranger, a 
thin strip of this material always aligned itself m the same direction, if left to 
rotate freely For this property it was given the name, the leading stone or 
Lodestone Such materials were later found to be composed of oxides of iron 
and are now called magnets. 

Fundamentals of magnetism are magnetic fields and their effects on 
matter, as, for instance, the deflection of moving charges are torques on 
other hand magnetic objects. Euiderce for the presence of a magnetic field is 
the magnetic force on charges movmg in that field, the source is at right 
angles to both the field and the velocity of the charge This force deflects the 
particles without changing their speed. The deflection can be observed in the 
electron beam of a television tube when a permanent magnet is brought near 
the tube. A more familiar example is the torque on a compass needle that 
acts to align the needle with the magnetic field of the earth The needle is a 
thin piece of iron that has been magnetized - 1 e , a small bar magnet. One 
end of the magnet is called North Pole and the other end south pole. The 
force between a north and a south pole is attractive, where as the force 
between like poles is repulsive The magnetic field is sometime referred to 
as magnetic induction or magnetic flux density, it is always symbolized by 
B Magnetic field is measured in units of tasla (T) The magnetic field lines 
always close on themselves, so that if they enter a certain volume at some 
point, they must also leave that volume A fundamental property of a 
magnetic field is that its flux through any closed surface vanishes (A closed 
surface is one that completely surrounds a volume) In this respect, a 
magnetic field is quite different from an electnc field Electric field lines can 
begin and end on a charge, but no equivalent magnetic charge has been 
found m spite of many researches for so called magnetic monopoles The 
most common source of magnetic field is the electric current loop. A particle 
with a magnetic dipole moment is often referred to as a magnetic dipole. 
When placed in an external magnetic field, a magnetic dipole can be 



subjected to a torque that tends to align it with the field, if the external field 
is not uniform, the dipole also can be subjected to a force All matter 
exhibits magnetic properties to some degree When placed in 
in homogeneous field, matter is either attracted or repelled in the direction of 
the gradient of the field Certain materials, such as iron, exhibit very strong 
magnetic properties because of the alignment of the magnetic moments of 
their atoms within the certain small regions called domains Under normal 
conditions, the various domains have fields that cancel but they can be 
aligned with each other to produce extremely large magnetic fields Various 
alloys of technological importance, like NdFeB (an alloy of neodymium, 
iron and boron), keep their domains aligned and are used to make permanent 
magnets Since aligning the domains of a material produces a magnet and 
disorganization of the orderly alignment, destroys the magnetic properties of 
the material 

Electrons in atoms have a magnetic dipole moment that corresponds 
to the current of their orbital motion around the nucleus In addition, the 
electrons have a magnetic dipole moment associated with their spm The 
Earth’s magnetic field is thought to be the result of currents related to the 
planet’s rotation The magnetic field far from a small bar magnet is well 
represented by the field of a magnetic dipole. In most of these cases, moving 
charge produces a magnetic field B, which imparts a force on moving 
charged particles The entire electromagnetic force on a charged particle 
with charge q and velocity V is called the Lorentz force All matter exhibits 
magnetic properties when placed in an external magnetic field Even 
substances like copper and Aluminum that are not normally thought of as 
having magnetic properties are affected by the presence of a magnetic field 
Depending on whether there is an attraction or repulsion by the pole of a 
magnet, matter is classified as being either paramagnetic or diamagnetic, 
respectively A few materials notably iron, show a very large attraction 
toward the pole of permanent bar magnet, materials of this kind are called 
ferromagnetic. In this module the concepts related to magnetism and 
electricity are discussed with appropriate teaching methods to be used tn 
classroom situation However, this module is an exemplary one Exemplar 
activities suggested can either be demonstrated by the teacher or performed 
by the learner 
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2, Objectives: After going through the module you will be able to help 

the Learners to 

*** to discover that iron is the common material that sticks to magnets, 
perform activities with magnets, 

*♦* investigate variables that influence the force of attraction between two 
magnets, 

* 1 * to detect the presence of magnet, 

❖ infer that like poles of two magnets repel and unlike poles attract, 

❖ distinguish between conductors and insulators, 

❖ investigate current electricity circuits, 

❖ demonstrate an ability to connect a simple circuit, 

♦i 4 recognize that electricity is a form of energy, 

♦> explain some ways of conversion of electricity into other forms of 
energy, 

❖ leam about the technological applications of electricity and 
magnetism in making the electrical appliances(simple electric bell) 
and devices (electromagnet), 

❖ Understand the potential hazards when working with electricity and 
magnetism, 

3. Major teaching points/concepts 

The concept covered are as follows 

♦♦♦ a freely suspended magnet aligns along a north - south direction, 

❖ like poles of two magnets repel each other but unlike poles attract, 

❖ the difference between a simple iron piece and a magnet is due to 
the arrangement of their magnetic domains; 




randomly oriented magnetic domains in a piece of iron get aligned 

under the influence of magnet field, 

current carrying wire can behave like a magnet, 

use of electricity to make an electro magnet, 

conversion of Chemical energy into electrical energy is done by 

cell, 

difference between conductor and insulator is due to flow of 
charges, 

when a conductor is moved in a magnetic field a current begins to 
flow in that conductor, 
electromagnetic induction; 

technological applications of electricity and magnetism. 

Exemplar activities 


Concept: Freely suspended magnet aligns itself along a north 
south direction. _ 

Activity No. 1 

Suspend a magnet from a string tied to its middle 

Mark the direction in which is comes to rest 

Turn the magnet gently by your hand to point it in another 

direction and leave it 

Observe the direction in which it finally settles 

Notice that a bar magnet always comes to rest along the north - 

south direction 




Can this activity be performed with the help of a horseshoe magnet? 
Discuss it. 


Concept: Like poles of two magnets repel each other and unlike poles 
attract _ 

Activity No. 2 

Take two bar magnets 

Suspend one of these by a string at some distance away from the 
second one 

Mark its north and south poles 

Now suspend the other bar magnet and similarly, mark its north 
and south poles 

Leave this bar magnet, suspended 

Now, hold the first magnet in your hand and bring its north pole 
close to each pole of the suspended magnet One by one (Fig 2) 
Observe it 






Repeat the same experiment now with the south pole of the bar 
magnet held in your hand 

Observe that the north poles of the two magnets repel one 
another 

The same is true for their south poles However, the north pole of 
one attracts the south pole of the other and vice-versa 


0 



Fig. 2 

Is this similar to the behaviour of forces experienced by electric charges; 
(Like charges repel each other and unlike charges attract)? Discuss it. 


Concept: Difference between a simple iron piece and a magnet is due 
to arrangement of magnetic domains._ 


Activity No. 3 

A large bar magnet is made up of small magnets each with its north 
and south poles The inside of a magnet can be studied using a very powerful 
microscope (electron) When viewed under such a microscope following a 
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special technique, a magnet is found to consist of small regions known as 
DOMAINS. Each of these domains is a tiny magnet and all these magnets 
point in the same direction (Fig 3a) An ordinary piece of iron is also made 
up of such small magnets or magnetic domains However, m a piece of iron, 
these small magnetic domains, point in different directions (Fig 3b) If we 
bring a magnet close to this piece, the small magnets inside the iron piece, 
slowly turn and align themselves As the magnetic domains align themselves 
in the same direction they reinforce each other’s effect This piece of iron 
thus behaves like a magnet itself, with its south pole near the north pole of 
the magnet It is, therefore, attracted towards it It is this aligning of the 
small magnetic domains in ordinary iron objects like a nail, that causes them 
to be attracted by magnet When the magnet is removed, the small magnets 
inside the nail get jumbled again and the nail loses its magnetic properties 
Such a nail or iron piece is said to be a TEMPORARY MAGNET. 
However, if the magnet is strong enough, it can permanently align the small 
magnets inside the iron piece These small magnets inside will then remain 
aligned even when the influencing magnet is removed. Such a piece is called 
a PERMANENT MAGNET. Pieces of iron or steel can be magnetised 
permanently by repeatedly STROKING them with a strong magnet due to 
alignment of randomly oriented magnetic domains of iron piece (Fig 3c) 



Fig 3 

Can magnetic poles by isolated? Give remark. 
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Concept: Current carrying wire can behave like a magnet. 


Activity No. 4 

•> Fix a wire along the edge of a table 

♦> Place a magnetic compass near the wire (Fig 4) 

❖ Connect the two ends of the wire to a battery cell and observe 

♦!* Place the compass at different points on the table at varying 

distances from the wire 

♦J* Observe the deflection in each case 

You must have guessed from this activity that a current carrying wire 
behaves like a magnet When the current is stopped, the associated magnetic 
property also vanishes 



Fig. 4 
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Concept: Application of Electromagnetic induction i.e. making of an 
electromagnet. 


Activity No. 5 

1 o make an electromagnet, wrap insulated copper wire around a large nail 
about 20 to 30 times Remove a little of the insulation from the wire at both 
ends Attach these ends to the two poles of a dry cell battery You can make 
further your electromagnet stronger in two ways 

♦> increase the number of turns of wire around the nail. 

♦♦♦ attach a second dry cell by connecting the negative terminal of one 
battery to the positive of the second with a short piece of wire and 
connecting electromagnet wire ends to the remaining terminals on the 
batteries Your electromagnet pick up more than a regular bar magnet 
or horseshoe magnet or a temporary magnet How are electromagnets 
and permanent magnets, the same 7 different? Discuss and record in 
chart form below 


Electromagnets 

Permanent magnets 
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Can electromagnet pick up pins, writing pen and paper pieces? 


Concept: Difference between conductor and Insulator 


Activity No. 6 


Create an electromagnet Attach more than one battery to make a 
strong electromagnet and/or increase the number of coils of wire 
around the nail Using known items that are attiacted to the 
electromagnet (nails, pins, paper clips, etc), experiment with 
materials to be placed between the electromagnet and the attracted 
items Materials such as paper, cardboard, metals, plastic, glass, 
rubber should-'be tried Will the electromagnet attract through these 9 
Are they conductors 9 insulators 9 

Create electric circuit with a battery, three pieces of insulated copper 
wire, and a small light bulb in a holder (Fig 6) 
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❖ Attach the light bulb holder to one terminal of the battery cell with the 
first piece of wire Attach the other wires to the second terminal of the 
battery and the other terminal of the light bulb holder, leaving two 
free ends to use for experimentation Stress safety and have adult 
supervision for these activities Experiment with different kinds of 
metal -rolled foil, a nail, a spoon, a screw, paper clip, a piece of 
rubber, glass, cloth, plastic, etc Which are insulators 9 Which are 
conductors of electricity (the bulb lights up) 9 

♦♦♦ If your science room has strips of zinc, a small light bulb in a holder, 
and copper wires, you can create electrical circuit with carbon (from a 
pencil lead) and a lemon Push the strip of zinc into the lemon Attach 
the uncovered end of your wire to the zinc stnp and the other end to 
one post of the light holder. Push the carbon rod into the lemon away 
from the zinc strip Attach a second wire to it. what happens when the 
other end of the wire is touched to the other post of the light holder 9 If 
necessary add a second lemon with a short piece of wire and another 
set of zinc and carbon 


fcttii 


Fig. 6 
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Concept: Application of Electromagnet i.e. making of simple electric 
_bell_ 

Activity No. 7 

When the switch is closed, the coil is energized and the hammer is 
pulled towards the core, striking the gong When it is opened, the magnetism 
ceases and the hammer returns to its original position because of its tension 

Fix the gong to the gong bracket with screw and assembly on the 
baseboard 

*** Fix a terminal to the hammer and fasten the hammer to the baseboard 
with screw 

Fasten the coil to the baseboard with the strip and screws 
♦♦♦ Fix the switch to the baseboard as shown m fig. 7. 

Adjust the gong bracket so that the gong is about 1/16" from the 
hammer terminal. 

❖ Make connections as in Fig 7, with the switch OFF. 

❖ Switch on and adjust the position of the coil so that the hammer 
strikes the gong Switch off The hammer springs back When 
switched on, the hammer again strikes the gong The bell is thus 
operated with a switch If the switch is operated rapidly and regularly, 
a continuous ring can be heard 
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Fig- 7- 

Can switch of electrical bell be kept pressing in on position for very long 
duration? Give reasons. 

Concept: Uses of electricity & magnetism* sources of electricity & 
_ magnetism and Electrical hazards & safety. _ 

Activity No. 8 

Have learners in small groups in class, discuss and chart information on the 
topics of above concepts 

_ For Group No. 1 ___ 

Sources of electricity and magnetism 



















For Group No. 2 


Technological applications of electricity & Magnetism 


For Group No. 3 


List of electrical hazards & safety 
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5. Testing of RLOs 


❖ State examples of forces, which can act even at a distance 

♦> How temporary magnet is different from a permanent magnet*? 

♦I* Learners make inventory of things around the house that use 

electricity or magnetism 

♦> Learners look inside broken electric and electronic appliances and 
devices to see some advanced circuits. 

❖ What energy is converted to electrical energy in a cell 1 ? 

♦t 4 Find the various ways m which two batteries and two bulbs can be 

connected in a working circuit 

♦> Discuss technological applications of electromagnetic induction in 
large-scale production of electricity 

❖ Uncovered wire can give electric shocks comment on this. 

❖ All electrical appliances should be properly earthed Give your 
remarks. 

6. Common essential learning’s & values developed 

Communication, critical and creative thinking technological literacy, 
independent learning, personal & social values, skills and scientific attitude 

7. Let us Sum up 

❖ North poles point north, south poles point south. 

❖ Like poles repel, unlike poles attract 

❖ Magnetic forces attract only magnetic materials. 

❖ Magnetic forces act at a distance 
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❖ While magnetized, temporary magnets act like permanent magnets 

❖ A coil of wire with an electric current flowing through it becomes a 
magnet. 

•I* Putting iron inside a current - carrying coil increases the strength of 
the electromagnet 

*** A changing magnetic field induces and electric current in a conductor 

♦t* A charged particle experiences no magnetic force when moving 

parallel to a magnetic field, but when it is moving perpendicular to the 
field it experiences a force perpendicular to both the field and the 
direction of motion 

❖ A current - carrying wire in a perpendicular magnetic field 
experiences a force in a direction perpendicular to both the wire and 
the field. 

8. References 

❖ http://www newi.ac.uk/BUCKLEYC/magnet.htm 

❖ http www.wordwidesch.ool org/library/books/hst/biography/ 
Faradayasa Discoverer/toc html 

❖ S. V. Shanna et al (2002) Engg. Physics Tutorials, Ram Prasad & 

Son’s, Agra 
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Work and Energy 


Dr. H. C. Jain 


Overview 

The basic concern of this module is initially to explain closely 
associated concepts work and energy. It has several aspects, viz 

* Meaning of work in mechanics is different than that of lay persons 

■ There are two kinds of energy Kinetic because of body possessing 
velocity and potential due to its position or condition 

■ Potential and kinetic energy are transformable into each other 

■ Energy can be changed from one form to another 

■ With the increasing consumption of energy, there is a need to harness 
alternate sources of energy. 

■ Sources of energy, its technology for use and the development of the 
society are closely related 

■ Emphasis on harnessing renewable sources of energy is to be given 

■ Judicious use of energy has to be made 

■ Steps are needed to protect environment from being excessively 
polluted 

To begin with, discrimination has been made between laymen’s and 
scientific meaning of work usmg daily life expenences. Then its association 
with energy possessed by a body because of its position and velocity has 
been discussed. Further, transformation of energy due to change in position 
or velocity has been illustrated using activities Thereafter, global energy 
scenario has been presented. Systems developed using different sources of 
energy for multifarious uses/benefits for the society have been enlisted 
Lastly, the steps for judicious use of energy have been mentioned 


Objectives 

After going through this module you will be able to help the learners 
to 

■ Define work and energy, 

■ Discriminate between potential and kinetic energy. 

■ Explain the transformation of potential energy into kmetic energy and 
vice-versa 

■ Comprehend the idea of conservation of energy 
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■ Infer the need for search for alternate sources of energy. 

■ Identify the effects of energy consumption on environment. 

■ Recognize the potential of renewable and nonrenewable sources of 

* 

energy. 

■ Relate sources of energy with systems developed using technology for 
the benefits of the society and improving the quality of life 

■ List judicious ways of saving energy 

Concepts and Transactional Strategies 

The following concepts have been discussed m this module. 

■ Work is equal to the force multiplied by the distance moved along the 
action of the force 

■ Potential energy is due to position and kinetic energy is due to motion 
of the body. 

■ Potential and kinetic energy are transferable into each other. 

■ Total energy of any system is conserved 

■ Development of Technology has helped m designing several systems 
using different sources of energy for multifarious social needs. 

■ Energy consumption is increasing fast. 

■ Scientific phenomena coupled with technology can meet the energy 
demands of the growing society. 

■ There is need for harnessing Renewable Sources of Energy to meet 
energy demands. 

■ More use of energy has led to environmental pollution. 

■ Energy is precious and should not be wasted. 


Concept -1 Work is defined as the force multiplied by the distance 
moved along the action of the force. 


Sub-Concept: Meaning of work in everyday life and mechanics are 
different. 

Transactional Strategy 

It is well known that in every day life work means any physical 
activity or doing something, Also if a force is applied, work is considered as 
being done. In this sense, pushing a wall, drawing water from a well, fixing 
a nail in the wood with the hammer, a labourer lifting bncks from the ground 
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and putting them on his head breaking a stone etc. are all examples of doing 
work Ask the students to (a) give some more examples where they consider 
that the work is done and (b) explain the direction of force and the distance 
moved m each case. They wiil notice that m some cases the distance moved 
in zero, while in others distance moved depends upon the force applied. 
Similarly, they will notice in some cases the force and the distance moved 
are m the same direction while in others it is not the case. 

Extend the discussion further by showing the following three 
situations as given m the diagram. 



Fig. -1: Force acting on bodies in different situations 

(i) A body moving over a smooth horizontal surface. 

(ii) Lifting a stone or a brick vertically up for some distance. 

(iii) A body being dragged by a rope inclined at some angle to the body. 

Put the following questions: 

■ Is there any motion of the body in the direction of gravitational force 
in the first case while this force is continuously acting over it? 

■ Is the point of application of lifting the brick changing in the vertical 
direction in the second case? 

• Is the point of application of the force by the rope m the third case 
having any of its components in the direction of movement of the 
body? 


105 


While the application of gravitational force does not affect the motion 
of the body in the first case, point of application continuously changes in the 
second case as the brick is lifted up and the force has a component in the 
direction of movement of the body in the third case. 

According to layperson work is done m all the three cases given 
above. However, concept of work in Physics is different. Work is 
considered to be done when the point of application moves in the direction 
of the force applied or force has a component in the direction of movement 
of the body Thus, it can be inferred that work is done in the second and 
third situation but not in the first one In other words, force and the motion 
together play an important role in defining work. In view of this, the 
product of the magnitude of force (F) with the distance moved along the 
action of the force is defined as work (W). Alternatively, product of the 
component of the force in the direction of the distance moved with the 
distance is also characterised as work. 


Mathematically, Work done (W) = Fs cos a 

Where a is the angle between F and s. it can be seen from die above 
expression that whenever the direction of the force applied and the distance 
moved are perpendicular to each other, no work is done by the applied force. 
If the force is measured in Newton and distance in metre, the unit of work is 
Newton Metre known as Joule. Rate of doing work i.e. work done in unit 
time is termed as power and measured in Watt (Joule/second). Power is also 
measured in a unit called ‘Horse Power’ which is equal to 746 Watt. 

Check your progress -1 

( 1 ) Is any work done by the gravitational force when a body falls 
vertically downwards? Give reason. 

(ii) Is any work done by a man in carrying the bricks on his head anc 
moving a distance? Give reason. 

(iii) Is any work done m whirling around a ball in a circular path? Give 
reason. 
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Concept - 2 Bodies possess energy by virtue of their position, 
deformation and motion. 


Transactional Strategy 

Consider the following situations. 

(1) A hammer or a big stone is held at a height Is it in a position to do 
the work of breaking a small stone when released over the smaller 
stone? 

(2) Can water held at a height (e.g. m a dam) by virtue of its position and 
on allowing it to fall do the work of moving something e g. the blades 
of a turbine 

(3) Can a wound up spring make the hands of a clock move? 

(4) Can a cell connected in a calculator or a watch make it to do the work. 


You will notice from the above examples that a body because of its 
position or condition has the capacity of doing the work and that’s why it is 
said to possess energy termed as potential energy. 

Consider another situation Hold one end of a spring with your hand 
and connect a weight to its other end. By compressing or elongating the 
spring on raising or lowering the weight respectively and releasing it, what 
do you observe and why? The weight moves up and down indicating that a 
deformed body also acquires the ability to perform work. So it also 
possesses potential energy. 

You can, therefore, conclude by giving such examples to the students 
that if the objects/bodies can do the work by virtue of their position or 
deformation, they possess potential energy. 

Consider again what happens to these bodies when potential energy is 
set free e.g. by releasing a stone or allowing water to fall from a height or 
releasing a compressed or elongated spring? They come m motion ot in 
other words, they gain velocity. A bullet when fired vertically up against 
gravity also leaves the barrel with high velocity against gravity In all such 
cases, the objects or bodies are capable of doing work after they acquire 
velocity. A moving or falling stone can break another stone, falling water 




can move the turbine, compressed spring can perform work against forces of 
elasticity by displacing any object from its position and a moving bullet rises 
and performs work against the force of gravity. These works are made 
possible because the objects/hodies have definite velocity and not because 
they occupy a definite position at the time of doing the work. Each time, 
work is done velocity gets reduced. When velocity becomes zero, the ability 
to perform work is exhausted It means that any movmg object/body has 
certain energy due to its motion. This energy in motion is known as kmetic 
energy. Similarly, a stationary body irrespective of its position when given a 
push or pull and coming in motion in considered to have acquired kinetic 
energy 

Mathematically (consult text-book), potential energy of a body having 
mass M and at a height h from the ground is given by Mgh. Similarly, a body 
having mass M moving with velocity v has kinetic energy equal to Vi mv 2 . 
Both potential and kinetic energy are measured in the unit ‘Joule’. Thus, if a 
body falls under the action of gravitational force, its potential energy decreases 
as height from the ground (h) decreases. On the other hand, the velocity of this 
falling body increases. As kmetic energy depends upon velocity, its value 
increases with increasing velocity. 

At any point, total energy is the sum of potential and kmetic energy as 
seen above. For a falling body while potential energy decreases, kinetic 
energy increases. What inferences can be drawn from it? 

(i) There is transformation of potential energy into kinetic energy. 

(ii) Total energy at any point of time remains constant. This is known 
as conservation of energy. 


Concept - 3 Potential and kmetic energies are transferable into each 

_ other. __ 

Transactional Strategy 

Take the Maxwell wheel with one end of a long thread tied at the 
centre of the axle. Wind the thread around the axle and hold its other end 
with one hand and wheel by another hand. Remove your other hand an 
allow the wheel to roll down Initiate the discussion with the students as 
follows: 
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Which energy did the wheel have initially*? 

Potential energy because of its position 
What happens to this energy when the wheel rolls down? 

Potential energy decreases 

Into which form is this energy converted while rolling do 
Kinetic energy Fig. 

What happens to the wheel and thread when all the turns of the thread are 
unwound? 

Thread gets wound back on the axle and the wheel rises up 
What does it indicate? 

Kinetic energy is now getting transformed into potential energy. 

As this process is repeated again and again, explain that the transformation 
of potential energy takes place into kinetic energy and kinetic energy, into 
potential energy and so on while the total energy remains the same at any point. 
(Note The wheel may not rise back to the same initial position in subsequent steps 
because of loss of energy due to friction etc) 

Concept - 4 Energy can be changed from one form to another. 






Check your progress - II 

(i) Which are the different forms of energy? Give one example of one 
of them. 

(ii) If law of conservation of energy is valid, what happens to potential 
and kinetic energies when a falling body hits the ground 9 


Concept - 5 Potential energy of an oscillating simple pendulum changes 
to kinetic energy and back again. _ 


Transactional Strategy 


Make a simple pendulum using a stand, bob and the thread as shown 
in figure 



c 


Fig. - 4: An oscillating simple pendulum 

Discuss the following steps with the students 

(i) How much is the potential energy of the pendulum at the point D with 
respecttothepointC(Ans Mgh) 

( 11 ) How much is the kinetic energy of the pendulum at the point D 
(Ans; Zero because the pendulum is not m motion ) 

(iii) What are the potential and kinetic energies of the pendulum at the 
point C 

(Ans Zero and X A mv" respectively ) 

(iv) What has happened to potential energy when the pendulum goes from 
D to C 





(Ans: Potential energy is transformed into kinetic energy.) 

(v) Which energy or energies the pendulum has at any pomt E between D 

and C , 

(Ans.: Both potential energy and kinetic energy ) 

(vi) What happens to potential and kinetic energy when the pendulum 
goes from C to B, B to C, C to D and then again from D to C and so 
on. 

(Ans • Kinetic energy is transformed into potential, potential into kinetic, 
kinetic into potential, potential into kinetic respectively and so on) 

Check your progress - III 

Is it possible for a body to have both potential and kmetic energy at 
the same time? Explain your answer. 


Concept “6: Development of Technology has helped in designing 

several systems using different sources of energy for 
_ multifarious social needs. _ 


Transaction Strategy 

Ask students to prepare a list of sources of energy and their use as 
illustrated here. 


Source of 
energy 

System using 
technology 

Uses/benefits for the society 

Coal 

Angithi 

Thermal power 

plant 

Cooking the food, heating the houses. 
Electricity is used in offices, household 
appliances, agricultural practices and 
industries. 

Oil 

Lantern, Stoves 
Engines, 

Automobiles 

Generators 

Lighting the houses. Cooking the food, 
transportation. Electricity produced is used for 
several works in houses and industries. 

Gas 

Gas burners 

Auto vehicles 

Cooking the food ,heating, industries, 

transportation. 

Bio fuels 

Gobar gas plants 
Pyrolysis plants 

Gas produced is used for heating and cooking 

Wood 

Smokeless Chulas 

Used for cooking, heating etc. 

Wind 

Windmill 

Aerogenerators 

Flour mills, electricity produced is used for 
lighting 


Ill 



















Falling 

water 

Dams turbines 

• 

* 

Centralized hydropower, hydropower stations 
supply electricity to villages and cities for use 
in various fields such as agriculture, industries 
and household jobs, offices etc. 

Oceans 

Tides 

Waves 

Sea 

weeds 

Thermal 

gradients 

Tidal power plants 
Salter Duck 
Processing plants 
Ocean Thermal 

Energy 

Conversion (OTEC) 
plants 

Hold promise for generation of electricity in 
coastal areas. 

Fertilizers are obtained besides getting 
methane. 

Earth’s 

interior 

lofTa 

Hold promise for generation of electricity in 
Geothermal Regions. 

Nuclear 

fuels 

Nuclear power 

plants 

(Nuclear Reactors) 

Centralised power stations supply electricity to 
villages and cities for use in various fields like 
agriculture, industries and household jobs. 

Sun 

Collectors of 

various kinds, solar 
cookers, solar cells 

Heating the houses, solar ponds. Solar stills, 
refrigeration systems, water pumps, driers. 
Cooking the food, watches, calculators, 
electricity produced is used for doing several 
jobs e.g. drawing water from well to power 
spaceships, satellites etc. 


Concept - 7: Scientific phenomena coupled with new energy technology 
can help in meeting energy demands of the growing 
_ society. _ 


Transactional Strategy 

You can use simpler examples for students. The discussion given 
here will help you to think critically. You can also ask students to organise a 
debate on this issue. It is seen that there are several sources of energy. 
These are used in different ways. The quantum of use of energy in all forms 
including electricity all over the world obviously depends upon population 
living on earth Advancement in science and technology pertaining to 
energy should pave the way for progress of civilisation in all walks of life. 
For example, transport means are fast improving. However, the use of 
automobiles is criticized for adding to air pollution. Production of fuel like 
CNG in sufficient quantity is, therefore necessary. Similarly use of LPG for 
cooking can lead to less pollution and is fast replacing the conventional fuels 
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like coal, oil and wood. The high quality energy source is not only 
necessary for vehicular transport but also for railways, ships and aeroplanes 
It is obvious that the development of transport facilities helps in extension of 
international busmess, educational, cultural and social contacts and 
cooperation and hence to a large-scale exchange of information. 

Comfort has become a necessity of life. To heat the houses m cold 
weather and to cool the same in hot weather requires energy More energy is 
also required for increasing agricultural output, water supply systems, 
cooking, household appliances, T.V. and Radio sets, computers, cinemas 
etc., as a part of improving the quality of life of human beings. Besides, 
industries energy is required to fulfill other needs of the society. All this has 
become possible by usmg technology for giving high-grade energy used in 
the form of electricity with provisions made for centralized generation and 
distribution among the users. 

As a result, use of more and more energy resources is leadmg to 
increasing environmental pollution. This has put the society into a dilemma. 
Should we go on using the present energy sources at the expense of our 
environment? Or let us think only for preserving the environment One 
option can be that we go on allowing the burning of coal and encourage off 
shore oil drilling without thinking of the environment. Second option can be 
that of finding new sources of energy but these are not immediately 
available. This requires a lot of research for finding out new sources of 
energy and in turn a lot of money as well. How countries particularly 
developing and underdeveloped can afford this? Answers to these questions 
are not simple. However, right now we can make a judicious use of energy. 
This pertains to changing our habits. Can we not pool our vehicles while 
going for work? Can we not use bicycles for small distances? Can 
architecture be improved to design buildings, which do not waste electricity? 
Can we not decide to use electric appliances m a more planned manner? At 
the same time, should we not replace use of petrol and diesel by CNG? 
Should we not stop burning coal and wood for cooking and use LPG? 
Should the industries not make use of devices minimizing pollution? 

At the same time, the society, scientists and technologist cannot be 
satisfied with the existing traditional methods for converting different forms 
of energy into electricity. Conventional fuels, besides being limited are 
dissipated by burning Thermal power plants using coal have at best 40% 
efficiency Large among of by products contaminating the environment are 



released in the process of fuel combustion Therefore, development of new 
energy techniques enabling reduction in waste matter to the atmosphere is a 
major problem to be tackled. Nevertheless for the time being to fulfil human 
needs thermal power plants using the present technology have to be there 
and constructed in spite of disadvantages. 

Nuclear power plants were considered to be the option They have 
higher efficiency m terms of matter as compared to thermal power plants 
But while operating a nuclear power plant, heat is converted first into 
mechanical energy, which in turn is transformed into electricity by 
generators. It leads to losses and therefore, the main drawback characteristic 
of thermal power plants still persists. Mechanism for converting nuclear 
energy directly into electricity is still needed. The problem of finding 
suitable technology for safe disposal of radioactive wastes also need to be 
tackled Besides, while the proponents of nuclear energy consider it as a 
viable option, the opponents of nuclear energy consider it as a threat to the 
society in view of the fear of nuclear radiation, safety of nuclear power 
plants and the possibility of proliferation of nuclear weapon. 

In the light of scantiness of fuels and new mechanism of conversion to 
be devised, the society should turn more towards using bio-energy, 
hydropower, tidal power, geothermal energy, wind energy and solar energy. 
In contrast to centralized power system fro thermal or nuclear power plants, 
there have to be decentralised small units. Use of bio energy, tidal power, 
geothermal and solar energy has to be done in fairly small units but over a 
large population keeping the location in mind. For example, technology of 
gobar gas plants giving bio-energy can be used in villages and its residue as 
manure, which helps in agriculture output. Tidal energy can be used in 
coastal regions. Use of smokeless chulahs can replace the traditional 
chulahs leading to environmental pollution. Geothermal regions can be 
located and accordingly energy from the interior of the earth can be used in 
such places. Similarly, solar energy available in plenty in many parts of our 
country if harnessed can be used in solar cookers for cooking the food, 
drawing water from the wells, heating the houses and drying the grains etc 
Using collectors can help m easing the situation of energy crisis as 
conventional fuels like coal, oil and gas in turn be saved. Developing 
suitable technology for desalinating seawater can also solve the problem of 
drinking water. All such uses can lift the standard of living of the masses 
without much difficulty. 
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Concept - 8: There is need for harnessing Renewable Sources of 
Energy to meet energy demands 

Transactional Strategy 

Here again, you must start with students’ responses Ask students 
how renewable sources of energy can be used and reused to meet the energy 
demands In view of the above given projected requirements for power, it is 
obvious, that the dependence on non-conventional sources of energy 
including nuclear energy and renewable energy sources will increase At 
present (as of April 2000) nuclear share of electricity generation for India, 
China and Pakistan were respectively 2.65% (1895 MW), 1.15% (2167 
MW) and 0.12% (125 MW). France tops the list of 75% (63103 MW) while 
in case of Canada, USA, UK, Japan and Brazil these figures respectively 
were 12.44 (9998 MW), 19.80% (97145 MW), 28.87% (12968 MW), 
34.65% (43691 MW) and 1.25% (626 MW). 

The importance of increasing the use of renewable sources of energy 
has been realised in our country since 1970. Entire gamut of technologies 
has been covered through various programmes. Emphasis has been given on 
development of improved chulhas, biogas plants, short rotation fuel wood 
tree species, biomass gasifiers, solar thermal and solar photovoltaic systems, 
wind farms, windmills, biomass based cogeneration, small and micro hydel 
systems, energy recovery from urban, municipal and industrial wastes, 
hydrogen energy, ocean energy conversion plants, fuel cells, and gasohol 
etc. Indeed, India is today amongst the countries of world having the largest 
programs for renewable energy as these can provide the basis for sustainable 
energy development on account of their inexhaustible nature and 

environment friendly features. _ 

Concept - 9: More use of energy has led to environmental pollution 

Transactional Strategy 

Try to know student’s existing concepts related to environmental 
pollution. Is environmental pollution related to energy use? If yes how? 
Initiate the discussion among students. Use of energy is essential for 
economical and social development to improve the quality of life. The 
world community has started to realise that no source of energy is risk-free 
and environmental considerations must be taken into account in our choice 
of sources of energy. 
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More use of fossil fuels has resulted into several problems affecting 
human life. These include greenhouse effect, air pollution, depletion of 
ozone and acidification of the environment. Out of these, greenhouse effect 
is considered to be the main potential threat. Greenhouse gases interfere 
with the natural process of heat exchange between the earth’s atmosphere 
and outer space As a result, global climatic changes are taking place 
Carbon dioxide from burning of fossil fuels is the largest single source of 
greenhouse effect. Coal, oil and natural gas give most of the energy used to 
produce electricity, cook food, heat the houses, run automobiles, factories 
and industries. If the fuel is burned completely, the only by product would 
be carbon dioxide. But combustion is often incomplete, so, carbon 
monoxide and other hydrocarbons are also produced. Nitrous oxide and 
other nitrogen oxides are produced because fuel combustion causes nitrogen 
in the fuel or air to combine with oxygen in air. Extracting, processing, 
transporting and distributing fossil fuels also release greenhouse gases. 

During the last ten years, worldwide debates concerning the impact of 
use of energy on the global climate system due to emission of greenhouse 
gases have been held Primarily the focus has been on carbon dioxide, 
methane, nitrous oxide and halogenated compounds, which contain fluorine, 
chlorine and bromine. Estimates indicate that 20,000 million tone (1 tone - 
10 kg) of carbon dioxide and 65 million tons of sulphur are added to the 
atmosphere per year. These are considered to be of severe concern for living 
beings including the workers. It is, therefore, necessary to search 
technology for reducing emissions while using the fossil fuels. Strategies 
for reducing methane releases during fuel mining and during gas 
transmission are also relevant. Besides, in a global society, factories, 
industries and other organisations should do voluntary energy and 
environment audits on ethical grounds and act as world citizens. There 
should be common set standards by the government for safety, performance, 
and best industrial practices. These should be fostered by the government on 
all those who are responsible for creating situations for the change of 
environment. Besides, there should be more emphasis on the use of sources 
of energy such as wind energy, energy from oceans and solar energy since 
they contribute very little towards greenhouse effect etc 



Concept -10; Energy is precious and should not be wasted 


Transactional Strategy 

You may ask the students to give some of the ways, which can be used 
to save energy in daily life. With the help of pupil responses, you prepare a 
list as given below 

i) Making use of tube-lights instead of light bulbs as tube light gives 
much more light than the light bulbs using the same amount of 
energy 

ii) Using the public transport in place of individual vehicles as the 
former consumes less energy per head than the later. 

in) Switching off lights, fans, coolers and heaters when not in use. 

iv) Closing water tap after use. 

v) Fitting the washers suitably in water taps so that water does not 
leak out even after closing the tap. 

vi) Driving the vehicle with not more than 40-50 Km/hour. 
vu) Covering the vessels during cooking. 

vm) Soaking the pulses for some time before cooking 

Given below are some of the ways, which can be used to save energy 
in industries and agricultural practices 

In industries 

■ Right proportion of air to bum the fuels should be used. 

1 Raw materials should be recycled 

■ By product fuels should be utilized 

■ Energy efficient machines should be used. 

■ Charcoal should be used in place of fuel and oil wherever possible 

In agriculture 

■ Efficient water pumps along with the right size of pipes should be 
used. 

■ Appropriate use of fertilizers such as that of animals and plant 
residues should be made 

■ Renewable sources should be used. 

■ Solar photovoltaic systems should replace diesel systems 
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Reflective Questions 


(1) Under which condition will the maximum work be done in moving 
a body to the same distance by the same force? 

(2) If the kinetic energy of a given body increases sixteen times its 
initial kinetic energy, how much the velocity would have changed? 

(3) If a ball of mass m at a height h from the ground is thrown 
upwards with velocity v and reaches upto the height 2h, how much 
will be the potential energy of the ball at that point? 

(4) Explain what happens to kinetic energy of a falling body when it 
hits the ground. 

(5) Discuss the transformation of energy of a swinging pendulum 
starting from one end and back to it. 

(6) Prepare a list of conventional and non-conventional sources of 
energy 

(7) What is energy crisis and how can it be solved? 

Answers to Questions 

Check your progress -1 

(i) Yes, Distance moved is in the direction of gravitational force. 

(ii) No, force and distance moved are perpendicular to each other. 

(iii) No, there is no displacement in the direction of centripetal force. 

Check your progress - II 

(i) Mechanical energy, Heat energy, Light energy, Sound energy, 
Nuclear energy, Solar energy. Chemical energy. Electromagnetic 
energy. 

(n) Potential energy gets transformed mto kinetic energy as the body 
falls. At the ground level potential energy becomes zero and 
kinetic energy is lost in the form of sound energy, light energy and 
heat energy. 
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Check your progress - III 

Yes, depending upon position and velocity the body will have 
potential and kinetic energy respectively. 


Answers to Reflective Questions: 

1 Maximum work is done when the applied force and the distance 
moved are in the same direction 

2. Four times. 

3. 2 mgh 

4 Kinetic energy is lost in the form of sound energy, light energy, heat 

energy etc 

5. See the text. 

6. Conventional: Coal, oil, Natural gas, Wood, Water-hydro Power, 
Non-conventional: Wind, Water-Energy from oceans. Geothermal, 
Nuclear, Bio-energy, Solar energy. 

7. Energy consumption is increasing while conventional sources of 

energy are getting exhausted. Alternate sources of energy are to be 
harnessed and judicious use of energy is to be made. 
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Our Environment 


Dr Animesh K. Mohapatra 
Reader in Zoology 

Overview 

Environment means surroundings. Our environment provides us food 
to eat, air to breathe, water to drink, light for vision and suitable temperature 
to live. The physical components of environment are soil, water, air, light 
and temperature These are termed as abiotic components Living things in 
the environment such as plants and animals including human beings are 
collectively referred to as biotic component. Living organisms do not live 
in isolation. They interact with one another and also interact with the non¬ 
living surroundings in which they live. The environment together with the 
existing living organisms in it constitute Biosphere. 

Objectives 

After studying this unit, teachers will be able to 

i) identify the living and nonliving things in their surroundings; 

ii) differentiate between the living and nonliving things; 

m) identify their social environment and list the components of social 
environment; 

iv) define habitat and different types of habitat of organisms; 

v) define adaptation and significance of adaptation; 

vi) know various adaptive features of organisms for different modes of 
life; 

vii) recognize and explain the interdependence of living, nonliving and 
social environment; 

viii) define and identify the components of an ecosystem; 

ix) develop an ecosystem as a project; 

x) describe the elements of a food chain and a food web; 

xi) illustrate some food chains and food webs from their surroundings, 

xii) understand the concept of biosphere; 
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xiii) understand the importance of sunlight and temperature for sustenance 
oflife, 

xiv) describe how the various sources of energy on earth can be traced 
back to solar energy; 

xv) trace the cycle of essential elements from their reservoir through the 
food chains and food webs and back; 

xvi) illustrate the natural cycles such as water cycle, carbon cycle, nitrogen 
cycle and oxygen cycle; 

xvii) understand how man’s activities have disrupted the different 
biogeochemical cycles, 

xviii) understand the ethical and scientific reasons for protecting the 
environment, 

xix) develop values and attitudes required to live in harmony with the 
environment and 

xx) relate technology, society and environmental issues 


Concepts and Transactional Strategies 

At primary level, children were provided with experiences to help 
their socio-emotional and cultural development with a realistic awareness 
and perception of the phenomena occurring in the environment. They can 
also recognize plants and animals in their surroundings. Ensuring 
participation of all children in the activities, which will help in elaboratmg 
the concept of environment further, will further strengthen the experiences 
gained earlier. Variety of charts, models and fun games can be used for 
teaching this unit. Discussions, project work, and films can help students to 
understand the concept better. Students must be provided with problem 
solving situations related to their social context. The following concepts 
related with environment have been discussed. 






Physical environment 
Living environment 


12 / 



• Social environment 

• Physical, living and social environment interact with each other 

• Habitat 

• Adaptation 

• Biosphere 

• Ecosystem 

• Food chain, food webs 

• Biodiversity 

• Conservation of biodiversity 

• Biogeochemical cycles - Carbon cycle, Oxygen cycle. Nitrogen cycle 

and water cycle. 

• Air Pollution 

• Water pollution 

• Land pollution 

• Soil erosion 


A. Physical, living and social environment 

To enable your student to understand this subunit, you must help them 
to understand the concepts (1 to 5). 


Concept 1. There are numerous living things in our surroundings which 
constitute our living environment._ 


Transactional Strategy 

Students can be helped to develop this concept by doing activities 
such as: 

Activity 1 

Students may be asked to prepare a list of living of things around 
them and also to indicate where these are found in a tabular form. 






Living things 

Found in 

Banana tree 

Soil 

Grams 

Soil 

Lotus 

Water 

Earth-worm 

Soil 

Ants 

Soil 

Termites 

Wood 

Fish 

Water 

Frog 

Land, Water 

Snake 

Soil 

Lizards 

Trees 

Birds 

Trees 

Dog 

Land 

Algae 

Water 

Snail 

Water, Land 


Each student will have a different list. Students should be encouraged 
to compare and discuss their responses. 

Activity 2 

Students may be asked to observe various animals and record various 
facts about them, such as how they move, whether they move during day 
time or night time, what they eat etc. in a tabular form. 


Animals 

Moves with the help of 

Moves during 

Eat 

Owl 

Wings 


Fruits 

Parrot 

Wings 

Day_ 

Fruits 

Earthworm 

Body wall 

E5SSBHHH 

Soil 

Frog 

Limbs 

Day 

Insects 

Cat 

Legs 

Day, Night 

Milk, Fish 

Fish 

Fins 

Day 

Plankton 

Bat 

Wings 

mmmm 

Fruits 


On the basis of then record of observations the students may be 
helped to conclude that all animals move around, eat, grow and reproduce 
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Concept 2. There are numerous nonliving things in our surroundings, 
which constitute our physical environment. 

Transactional Strategy. 

Students can be helped to understand the concept of physical 
environment with the help of following activity. 

Activity 3 

Students may be asked to prepare a list of nonliving things in their 
surroundings and also to indicate which of these are natural and which are 
man made and whether they grow by themselves in the following manner. 


Non-living things 

Natural/Man made 

Grows 

Table 



Water 



Air 



Stone 



Books 




On the basis of their observation, students should be able to 
differentiate living from non-living environment. 


Concept 3. Materials such as paper, cotton and wood, which can be 

decomposed by bacteria/living organisms, are called 
biodegradable whereas synthetic materials such as plastics 
_ are non-biodegradable. _ 

Transactional Strategy 

Students may be asked to list materials/objects, which they use in 
every day life. Student’s responses may include: papeT, plastic scale, wooden 
scale, cotton, polythene bag, shoes etc. 

Which of these matenals get spoiled by bacteria with time? To answer 
this question, students can do the following activity. 

Activity 4 

Dig up soil 10 to 15 cm deep at few spots in your school garden to 
make pits Now place the articles listed above one in each pit Cover with 
soil. After two to three months again dig the soil and take out these 
materials. Students will observe that wood, cotton, paper and leather have 
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been decomposed by bacteria/micro-organisms where as plastic bottles and 
polythene bags are not decomposed. 


On the basis of their observations, students may be helped to infer that 
some materials are biodegradable whereas synthetic materials such as 
plastics and polythene bags are non-biodegradable. These non-biodegradable 
plastics and polythenes cause serious environmental hazards. Sometimes 
they block water pipes and choke sewerage system. Students may be 
encouraged to use paper/cotton bags in place of polythene bags. 

Concept 4. We live in a society that has structure and dynamics and 
_this constitutes our social environment. 


Transactional Strategy 

The concept of ‘social environment can be explained by taking 
school, family, village, city etc. you can ask students to describe their school 
environment. They may describe school environment in terms of friends, 
teachers, trees, playground, studies, exams and discipline. In school, students 
acquire knowledge, make friends, play, learn to respect teachers, become 
disciplined, acquire values of punctuality etc. 


^ That means school influences students 1 life in many ways. You can 
ask students to compare the rural and urban environment. Students may 
escn e the influence of urbanization and industrialization on their lives. 
Socmi mshtuhons and systems have provided us policies, rules, network and 
other facilities for better living. For example, you observe rules while 
crossing a road. There are rules to check vehicular pollution. The people, the 
social system, its institution? and dynamics all constitute our social 


Concept 5. Physical, living and social environment interact and are 
-interdependent on each nthfr,_ 

.1 Oi_ A _ _" - ■ . -I ■ ■ ~ 


Transactional Strategy. 

You can help your students to understand this concept using a concept 

map Students may work out many more linkages, which would enable them 
to understand the concept. 

Activity 5 


Draw a concept map on the black board with the help of student's 
responses. Write the most general concept at the top followed by sub¬ 
concepts Then draw vertical and horizontal linkages between different 
concepts. You may get a concept map as shown below 
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Environment 


Consists of 



depends living 


| envi 
depends ! 


3B 


depends 



created by 


includes 



composed of 


Tem[ Ligh -1- Society urbanization 

(People, Systems, mdustnalizatioi 

Air water Soi (Plant:, ^eed Animals Institution e g. Technology, 

V Y [ ^ Family, School) Economy, 

Politics 

Contains contains Prepan 

_J_ J_ Food 

0 2 ,N 2) C0 2 Mmerals from 





Provide 


Food,Clothes _| 

Shelter To fulfill more needs 


[Concept Map - Environment and its components] 


B. Habitat and Adaptation 


Concept 6: The habitat of an organism is the place where it lives and 
grows __ 


Transactional Strategy 

Students can be helped to develop this concept by doing activities 
such as: 
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Activity 6 

Students may be asked to visit local habitat like school garden, pond 
etc. and prepare a list of all plants and animals observed Record the 
observations as follows: 

a) Observe all plants found in water/Land 

b) Observe all animals found in water/Land. 

c) Observe basic differences between aquatic and terrestrial organisms. 

Activity 7 

Students may be asked to observe the local habitat of their 
neighborhood and prepare a list of all organisms that are seen. Record the 
observations m a tabular form mentioned below: 


Organisms seen 

Habitat 

Aquatic/terrestrial7aerial/ 

Arboreal/amphibious 

Plants/animal 




Parrot 



Lotus 



Owl 



Monkeys 



Camels 



Jasmine 




On the basis of their observations, students should be able to conclude 
that different organisms grow in different habitat. 


Concept 7: Various structural and functional adaptive features enable 
organisms to survive successfully in their respective habitat. 


Transactional Strategy 

The students can be helped to understand the concept of adaptation 
by taking illustrations from their surroundings. 

Activity 8 

Students may be asked to compare external features in the organisms 
of different habitat and note down various modifications shown by them. 













Name of animal 

Mole 


Type of habitat 

Fossonal 


Fish 


Aquatic 


Bats 


Aerial (Volant) 


Frog 


Amphibious 



i: 


Adaptive characters 



Body compressed 
laterally and presence 
of fins, help m 
swimming, gills help in 
respiration. 


Forelimbs are modified 
into wings for flying, 
bones with air cavities 
to make body light. 


Webbed feet for 
swimming, bulging 
eyes compensate for 
absence of neck, soft 
skin. 









Name of plants Type of habitat I Adaptive characters 


Opuntia 

Xerophytic 

Leaves are modified 
mto spines which help 
to reduce the loss of 
water, stems are 
succulent and green 
which canyout 

photosynthesis. 

Tomato 

Mesophytic 

Solid stem and freely 
branched, leaves 

variously shaped, 

generally thin and large. 

Water lily 

Hydrophyte 

Floating leaves with 
long petioles with 
poorly developed root 
system. 


On the basis of their observations the students may be helped to 
conclude that living things develop morphological and physiological 
changes over long period of time to increase its chances of survival and 
continuation of race. 

C. Ecosystem and its Components 

Concept 8: Interaction between living organisms (biotic component)and 
other non-living abiotic component of biosphere constitute 
the ecosystem. 


Transactional strategy 

The concept of ecosystem can be explained to students by asking 
them to visit a pond or a lake or taking them for a picnic to a forest. 


Activity 9 

Accompany students to a nearby pond or lake. Ask students to note 
down various living and nonliving components they observe. 


Nonliving 

Living 

Soil, water and sun light falling on 
water surface 

Algae, small insects, snails, crabs, 
small fishes, big fishes, snakes, frog, 
floating plants, rooted plants 
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The students may be asked to draw a diagram of pond showing above 
components and find out their relationship with each other 



From these illustrations, students may infer that an ecosystem 
contains living and nonliving components. The living component has a set of 
interacting species. The nonliving components include rocks/soil, water, air, 
sunlight and temperature. The students may be helped to understand the 
importance of plants (producers) in an ecosystem and how they convert solar 
energy into chemical energy during photosynthesis. 

■ ■ - — ■ ■ - ■ ,4 , 

Concept 9: The sequence of who eats whom in an ecosystem is called a 
food chain. All ecosystems have complex feeding networks, 
made up of many different food chains. This feeding 
network is called a food web. 
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Transactional strategy 

The concept of food chain can be introduced by asking students 
questions based on their observations such as: 

Fill in the blanks: 

a) _Contains chlorophyll, which helps to trap solar energy 

and convert it into chemical energy. 

i) Algae ii) Grass iii) Trees iv) All green plants. 

b) Green plants synthesize carbohydrates during photosynthesis and are 

called_ 

i) consumers ii) producers iii) herbivores iv) decomposers. 

c) _eat grasses and are called herbivores. 

i) Rabbit ii) Dear iii) Insects iv) All of these. 

d) Frogs eat_and are called primary carnivores. 

i) grasses 11 ) fishes iii) insects 

e) _eat frogs and are called secondary carnivores. 

i) Snakes ii)Dear iii) Goat 

Students can be asked to draw linkages between (a), (b), (c), (d) and (e) 



(A five step food chain in a grass land ecosystem) 

Now students may be asked to prepare number of food chains of 
different habitat, such as aquatic, grass land, Forest, desert etc. 


I 
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(Food chains in nature) 

On the basis of students responses they may be helped to conclude 
that directly or indirectly all organisms depend on plants for their food 
Animals that eat plants are called herbivores Animals that eat herbivores are 
called carnivores Higher carnivores eat lower carnivores These way food 
linkages are formed between plants, herbivores and carnivores These food 
linkages are called food chains. Since plants prepare then own food, they are 
called autotrophs. Animals depend on plants and other animals for their 
food and are called heterotrophs. 

Activity 10 

Ask students to draw number of food chams of a particular habitat 
and then interlink them according to feeding habit. This network of 
interconnected food chams is called a food web. 



(A food web) 


< 
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From the above illustration, students will be able to understand that in 
a food web, each organism occupies a specific position, whether it is a 
producer, a herbivore or a carnivore One organism may occupy positions in 
more than one food chain, for an organism can obtain its food from different 
sources and m turn may be eaten by different types of organisms 

Students would also understand food relationship and interaction 
among various organisms in an ecosystem The mechanism of transfer of 
food energy and nutrients through various components of nature also can be 
understood 


Concept 10: The various Levels or steps in a food chain at which the 

transfer of food (or energy) takes place from one organism 
to another are called trophic Levels 


Transactional strategy 

The concept of trophic levels and transfer of energy can be explained 
to students by asking them to analyse food chains they have studied. 


Vulture 
Top carnivore 
5 th trophic Level 

t 

Snakes 

Secondary carnivore 
4 th trophic level 

f 

Frog 

Primary carnivore 
3 ld trophic level 

t 

Grasshoppers 

Herbivores - 2 nd trophic level 

1 - -- - - — — 

A 

Grasses 

Producer - 1 st trophic level 


i 
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Pyramid of numbers in a grassland showing trophic structure 

The students may be explained, the green plants, which are autotrophs 
jailed producers, form the first trophic level The herbivores or primary 
jonsumers forms the second trophic level The animals that feed upon 
lerbivores (primary carnivores) constitute the third trophic level Top 
jamivores which feed upon primary carnivores form the fourth trophic level 
and so on. 

Energy flow in Ecosystem: 


Concept XI: Energy flows from sun, through producers to consumers in 
_ a single direction only __ 


Concept 12: There is a loss of energy as heat at each trophic level, the 
amount of energy available at each successive level goes on 
decreasing. The energy available is maximum at the 

_ producer level. __ 

Transactional strategy 

You can help students to understand the concepts related to energy 
flow in food chain through discussion and debate. 
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Solar energy 


Producer 




Decomposition 


i 




Energy lost to environment 
through respiration 


Herbovoses 


Decomposition 


A 




Carnivores 


Energy lost to environment 
through respiration 




Decomposition 


Energy lost to environment 
through respiration 
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(Energy flow in ecosystem—10% law in a food chain) 


Students have learned in the earliei sections that plants prepare their 
own food using solar energy, air and water Plants produce food for 
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herbivores and are therefore producers while herbivores in this case are 
consumers. When carnivores get their food from herbivores, carnivores 
become secondary consumers 

Students may be explained that out of the enonnous amount of solar 
energy only a very small fraction is transformed by plants into chemical 
energy (carbohydrates) by the process of photosynthesis You may further 
ask what happens to this energy in producers (plants). The probable answer 
would be for growth You may explain to them that energy is utilised by 
plants for their metabolic activities Only a small part of energy is used up in 
respiration and for growth while a major portion of the energy is not utilised 
and is released to environment as heat When herbivores consume the 
producers, chemical energy stored m plants is transferred (with food) to 
them In herbivores, some energy is transformed to heat which is lost to the 
atmosphere, some energy is utilized in respiration and some is stored in 
tissues Here students may be informed that about 90% of the energy is used 
up at each trophic level and only 10% of it is transferred to the next trophic 
level. 


On the basis of this discussion, the students may be helped to 
conclude that there is maximum energy at the producer level and as you go 
further and further the energy in food goes on decreasmg at each trophic 
level 

D. Biogeochemical cycles 

Concept 13: Nitrogen, Oxygen and carbon dioxide of air circulate in 
nature through biochemical cycles called nitrogen cycle, 
Oxygen cycle and carbon cycle 

Concept 14: Oxygen cycle is the circulation of Oxygen in and out of 
_ living things. __ 

Concept 15: Carbon cycle is the circulation of carbon from the 
environment into the living things and then back to 
environment. 


13 ? 







Transactional Strategy 

The Oxygen cycle and carbon cycle can be discussed simultaneously, Students 
may conduct activities as illustrated here to understand which constituents of air are used 
by plants and animals 



(Exhaled air contains carbon dioxide) 

Activity 11 

Take lime-water in a test tube. Fit in a delivery tube through a cork as 
shown in figure above. Now blow out air from mouth into the lime water. 
What do students observe? The limewater, turns milky Students may infer 
that we breathe out carbon dioxide 



(CO 2 is required for preparation of food by plants) 
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Activity 12 

Keep a potted plant in a dark room for two/three days When the 
plant is still in dark, insert one leaf of this plant between the halves of the 
stopper without plucking the leaf from the plant A part of leaf should be out 
of the cork on both sides as shown m above figure. Take 10 ml of custic 
potash solution into a small reagent bottle and close the mouth with the 
stopper having the leaf in its centre. Now keep it in the sunlight for a day or 
two. Then remove the leaf from the stopper and pluck it from the plant Put 
iodine solution over both halves of leaf. Students will observe that the 
portion of leaf, which was kept inside the cork, did not change its colour 
Students may conclude from the observations that - 

a) Leaves prepared no food when plant was placed in dark 

b) Part of leaf getting carbon dioxide prepared food but part of leaf 
not getting carbon dioxide could not prepare food, when placed in 
sunlight. 

You may fiirther explain the process of carbon cycle with the help of a chart 
as shown below. 



(Carbon cycle in nature) 
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Respiration can be represented as tood (carbohydrate) + Oxygen -» 
Carbon dioxide + water + Energy. 

Preparation of food by plants (photosynthesis) can be represented as 
Carbon dioxide + water + Energy -» Food (carbohydrate) 4- Oxygen. 

Animals and plants use the oxygen given out by plants during 
photosynthesis during respiration. Plants use the carbon dioxide exhaled by 
animals during respiration. In a balanced ecosystem. Photosynthesis and 
respiration will keep the oxygen and carbon dioxide levels in the atmosphere 
steady. In reality, this is not as simple. The burning of fuels to run vehicles, 
industries and other commercial and domestic purposes give off large 
quantities of carbon dioxide, which mix up in the air. Also burning of fuels 
consumes a large quantity of oxygen from atmosphere. Cutting of trees and 
deforestation curbs the supply of oxygen to the atmosphere. 

Concept 16: The circulation of nitrogen compounds in the environment 
_ is called the nitrogen cycle. _ 


Transactional Strategy 

The concept of nitrogen cycle can be explained with the help of a 
chart as shown below. All living organisms-plants and animals need nitrogen 
because it is necessary for protein formation including DNA. However, 
organisms cannot use nitrogen directly Animals require oxygen in an 
organic compound. Plants including algae and bacteria can take up nitrogen 
either as the nitrate ion (NO 3 ) or the ammonium ion (NFLj*). The 
atmospheric nitrogen gets converted to nitrate or ammonium ion by plants or 
by lightning. Lightning produces high temperatures which allow nitrogen 
and oxygen atoms to combine. These oxides of nitrogen dissolve in 
rainwater to form nitrates. Nitrogen fixing bacteria in humus and in root 
nodules of leguminous plants e.g. peas; beans etc. convert atmospheric 
nitrogen to nitrates The soil nitrates are taken by plant roots. Plants are 
eaten by herbivores and herbivores by carnivores. The dead plants and 
animals and droppings (urine and faeces) decomposed by fungi and bacteria 
release nitrates into the soil. When bacteria in waterlogged soil denitrify soil 
nitrates, nitrogen and oxygen are released into the atmosphere. Students may 
also appreciate the importance of growing leguminous plants for nitrogen 
fixation and the role of decomposers m nitrogen fixation 
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(The Nitrogen cycle) 



Concept 17: The water cycle is a ceaseless process of water circulation 
from ocean, river, pond, lake, soil, plants and animals to air 
_ and from air back to ocean, river, pond, lake and soil. 

Transactional Strategy 

To help students to understand the cyclic process of transfer of water 
from atmosphere to land to oceans and back to atmosphere You can design 
activities as illustrated here. 



(The Rain formation) 
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Activity 13 

Fill one-third of the beaker with water Place a watch glass containing 
some ice cubes to cover the beaker Now heat water in beaker Students will 
observe water vapours rising from water surface in beaker. When water 
vapours strike the watch glass. These condense to form water droplets, 
which fall back in the beaker You can further explain to the students that in 
the same way, water evaporates from the surface of oceans, rivers, ponds, 
lakes, soil and vegetation Sun warms up the air near the surface of the earth. 
This wann air containing water vapour rises up. At higher altitudes 
atmospheric temperature is low When water vapour cools at higher 
altitudes, minute water droplets are formed which fall back on earth as rain. 
You can illustrate water cycle with the help of a chart as shown below 



( The Water cycle) 




£. Pollution 


Concept 18: Water pollution refers to the degradation of water quality 
due to physical, chemical or biological substances (called 
pollutants). 


Transactional Strategy 

You may make students existing concepts explicit by asking 
questions such as why river water taken directly from river is not fit for 
drinking Why we should not throw garbage or dead organisms into 
nvers/ponds'? What harm can industrial wastes do if thrown into a nver? 
You will obtain a variety of answers from students Let students discuss their 
ideas and finally you can conclude the discussion as illustrated in the table: 


S. No. 

Pollutants 

Source 

Effects 

1 

Dead organic 
matter 

Dead animals & plants’ raw 
sewage & agricultural wastes 
thrown in rivers 

Diseases such as 
cholera 

2. 

Pathogens 

Human and animal excreta 

Water bom 

diseases such a 
cholera 

3 

Inorganic 
chemicals (P, 
N, mercury, 
acids and so 
on). 

Phosphorus & nitrogen from 
agricultural land (fertilizers) 
and heavy metals from 
industrial wastes 

Damage 

ecosystem and 
cause human 

health problems 

r 

i 

i 

^ 1 

Organic 
chemicals her¬ 
bicides Dye 
industrial 

waste 

Hospital and 
pharmaceutical 
wastes 

Agricultural use of pesticides 

Ecological 
damage and 

human health 

problems 

5 

Radioactivity 

Nuclear power industry, 
minerals & natural resources 

Health problems 
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Concept 19: Air pollution refers to the addition of such substances to 
the air and in concentrations sufficient to cause harmful 
effects to health, crop or property. 

, Transactional Strategy 

Students must have experienced that burning of fuel wood , garbage, 
coal and diesel produces smoke which mixes up with the air While traveling 
by road, the smoke emitted from vehicles causes irritation in eyes and 
respiratory problems. They might have also experienced that burning of 
crackers on Diwali produces smoke, which causes suffocation and irritation 
in eyes. Based on student’s experiences, you may ask them to list the sources 
of air pollution and the pollutants emitted from these sources. With the help 
of pupil participation, you may draw a table on the black board as illustrated 
in table below- 


Source of Pollution 

Pollutants 

Vehicular traffic 

Industries 

Domestic 

Power plant 

S0 2 , NO 2 , CO, SPM, Hydrocarbons 

Lead, Aluminum, CO, SO 2 , NO 2 , CFC, SPM 
S0 2 , NO 2 , CFC, CO, SPM 

S0 5 , NO 2 , SPM 


You may further discuss with them the harmful effects of these pollutants. 
Sulphur dioxide and nitrogen oxides cause respiratory problems and 
irritation in eyes Lead can damage kidneys and nervous system; suspended 
particulate matter (SPM) is also associated with respiratory problems 
Pollutants like benzene are carcinogenic, that is, it can cause cancer. 
Pollutants also harm vegetation Pollutants are responsible for phenomenon 
like acid rain, global warming and ozone depletion. 


Concept 20: Acid rain is the phenomenon where some gases present in 
the atmosphere such as CO 2 , NO 2 and SO 2 combine with 
water drops to form acids and make rain acidic. 

Transactional Strategy 

Students might have observed that metallic statues or decorative 
metal pieces on buildings even metallic name plates on their doors or show 
pieces m their houses get corroded and tarnished, Why does this happen? 
How do you clean if a copper com or utensil turns green? Students have 
learnt that air con tarns carbon dioxide, sulphur dioxide and nitrogen oxide 
Automobiles and industries are the main source of these gases. Carbon 
dioxide dissolves in water to form a weak carbonic acid. Sulphur dioxide 
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forms sulphuric acid and nitrogen oxide forms mtnc acid when dissolved in 
water Rain washed down these oxides and becomes acidic. You can 
illustrate this phenomenon with the help of a chart as shown earlier 

Acid ram affects plants, soil, water and aquatic life It may be of interest for 
teachers to know how acid rain affects plants and soil Magnesium is an 
important constituent of chlorophyll. Acid directly damages the leaves, kills 
the microorganisms present m soil and is responsible for leaching of soil 
nutrients (leaching means dissolving in water and getting washed away) 
Acidic ram affects water and aquatic life Acidic water is harmful for fish 
and other aquatic animals. Acid ram falling on slopes dissolves metals like 
aluminum in the soil Some of these metals are toxic to organisms 

Concept 21: Global warming refers to the increase in the average 

_global temperature of the atmosphere near earth’s surface. 


Transactional Strategy 

Students know that the main source of energy and temperature for 
earth is sun. You can explain the phenomenon of global warming using 
students prior knowledge. Sunlight that reached earth, warms the atmosphere 
and the surface of earth. Earth’s atmosphere system then re-radiates heat as 
infrared radiation. Water vapour and several other gases, including carbon 
dioxide, methane and chlorofluoro carbons (CFCs) warm Earth’s radiation 
They trap some of the heat energy Tadiating from Earth’s atmosphere 
because they absorb and re-emit atmospheric system. The trapping of heat is 
somewhat analogous to green house effect and is called the Green House 
Effect Students can do the following activity to understand the concept of 
green house effect. 

Activity 14 

Take two wide mouthed glass containers of about 2 liters volume 
Cover one glass container with a glass plate and leave the other container 
open Place one thermometer in each of the containers Cover outside of 
containers with the newspaper Keep both the containers in hot sun for about 
three hours. Measure the temperature in both the containers Students may 
infer on the basis of their observations that 

a) The container covered with glass plate has more temperature 
compared with the open container 

b) Glass cover admits solar radiation but prevents all the heat waves 
from going out of the container by either reflecbng them or 
absorbmg them and reemitting a large portion back inwards 

i 
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c) The glass cover prevents convection currents from mixing the 
cooler air outside with the warm air inside. 

Gases which trap heat energy are calaled gren house gases The pollutants 
C02, S02, N20, CFC, CH4, 03 are greenhouse gases and are responsible 
for global warming. The main source of these pollutants is burning of fuels 
and gases emitted from industries CFCs are produced in air conditioning 
and refrigeration work 


Concept 22: Ozone depletion refers to the thinning of ozone layer in the 
_ stratosphere. _ 


Transactional Strategy 

This concept has been included in this module for enhancing teachers 
knowledge ozone (03) is a tnatomic form of oxygen, in which three atoms 
of oxygen are bonded. Approximately 90% of the ozone in the atmosphere is 
found in stratosphere about 25 kms above the earth. This ozone layer m the 
stratosphere is called ozone shield because it absorbs most ultraviolet 
radiation that is potentially damaging to life In the lower atmosphere, ozone 
is a pollutant produced by photochemical reactions involving sunlight, 
nitrogen oxide, hydrocarbons, and diatomic oxygen The ozone balance is 
illustrated in figure 

Ozone concentration m the stratosphere has been decreasing 
Significant ozone depletion over the Antarctica has been reported and this is 
called ozone hole There is not an actual hole m the ozone shield where all 
the ozone is depleted, but rather a relative depletion in the concentration of 
ozone that occurs during the Antarctic spring. 

One of the hypothesis is that ozone in the stratosphere is bemg 
depleted by the presence of chlorofluorocarbons (CFCs). The CFCs emitted 
in the lower atmosphere by human activities are stable ad non reactive at 
lower atmosphere. Because CFCs have a long residence in the lower 
annosphere and because the lower atmosphere is fluid with abundant 
mixing, the CFCs move upward and enter the stratosphere. There, they may 
be destroyed by highly energetic solar ultraviolet radiation. This process 
releases chlorine, a highly reactive atom. The reactive chlorine released may 
then enter into reactions that deplete ozone in the stratosphere. Massive 
destruction of ozone was identified and reported at Antarctic first in 1985 
Since then, Antarctic ozone hole. The amount of depletion has varied from 
about 15% to 80%. Under natural conditions, the highest concentration of 
ozone is found in the polar regions and the lowest near the equator. 
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Concept 23; Air pollution needs to be reduced. 


Transactional Strategy 

You can use charts and models as teaching aid for teaching how air 
pollution can be checked You may ask students to list the areas in their 
locality where air pollution is more and if they could suggest the ways to 
reduce pollution Elaborate your discussion starting from students responses 
and list the main points on black board For example, most students know 
that vehicular pollution due to burning of diesel and petrol is one of the main 
causes of air pollution. You can further tell them that we have rules and acts 
for automobile pollution check. It is necessary and mandatory to get your 
vehicles checked for emission of pollutants every three months Students 
might have also heard about lead free petrol and sulphur free diesel. These 
reduce air pollution and we should use clean fuel in our vehicles We also 
have rules and acts on polluting industries Polluting industries should not be 
located in residential areas, The recycling of wastes reduces pollution to 
some extent. 

You can reduce harmful pollutants in the air For example, by using 
smokeless chulas for cooking. Do not smoke and also do not allow others to 
smoke and also do not allow others to smoke in public places. In some 
places like Delhi, Government has banned smoking in public places. 
Burning of garbage and materials like tyres produces harmful pollution and 
their use should be checked You may motivate students to become 
responsible citizens and observe the rules for pollution check 

For assessing the progress of pupils learning You can assign them 
some project work, which they can do in groups For example preparing 
charts and models on Carbon cycle Nitrogen cycle and Air pollution. You 
may also ask them questions of the type 

a) Explain that acid rain is an environmental problem 

b) Explain the factors, which disturb the nitrogen cycle in nature. 

c) Explain how respiration and photosynthesis balance the oxygen- 
carbon cycle in nature 

Check your progress- III 

You may check your progress by solving questions such as 

i) What are the harmful effects of ultraviolet rays and how are these 
related to ozone depletion 7 

How deforestation and burning of trees disturbs.the carbon-oxygen cycle 7 
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Food Production & Management 


J. P. Narayan 
Lecturer in Botany 

Overview 

Food is one of the basic requirements of all living organisms Food 
may be classified into the following groups: (a) Heat or energy - producing 
food having high calorific values such as carbohydrates and fats, (b) Body¬ 
building food such as proteins (c) Protective food such as confectioneries, 
etc. the energy value of food is expressed in terms of calories. A calorie is 
the amount of heat needed to raise 1 kilogram of water through 1°C. It may 
be noted that 1 gm. Of carbohydrate yields about 4 calories, and 1 gin of fat 
about 9 calories The daily requirement of a man of average weight, doing 
moderate work, is about 3,000 calories, which must be obtained from the 
food he eats. Average Indian diet, it may be noted, produces only about 
1,620 calories It is evident that food plants must contain sufficiently high 
percentages of carbohydrates, proteins, and fats and oils together with 
vitamins and essential minerals All cereals and millets are rich in starch and 
contain vitamins A, B and C They belong to Grammeae and are cultivated 
as annual crops. Cereals constitute the main food-stuff of human beings all 
over the world. Major cereals are rice, wheat, and maize and major millets 
(small grained) are sorghum, ragi and pennisetum 

For proper nutrition of the human body, however, a balanced diet 
consisting of cereals, vegetables, pulses, vegetable oils, sugar, fruits and also 
milk and milk products and according to habit and custom fish, meat & eggs, 
etc is indispensable Among the important food crops of India cereals 
occupy about 60% of the total cultivable area, pulses about 18% and oil- 
yielding plants about 8%. After many years of shortage, mainly due to heavy 
pressure of population increase, India has now attained self-sufficiency in 
food grains with an annual production of over 150 million tones on the basis 
of the steps taken in the following directions - improved method of 
cultivation, mcreased use of pesticides and fertilizers and use of some high- 
yielding varieties of crops. 

In our country, about ten percent of the produced food get wasted due 
to improper post-harvest management practices. If producing more and more 
food grains is necessary, storing them properly is equally important. Proper 
storage management of food is essential because many of our crops are 
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through-out ihe yeat. i( is essential to stoie them propci ly It also ensures the 
availability of good quality seeds Ibi cultivation in the next season The 
harvested food gtams, vegetables, linils undetgo seveial internal changes 
during storage Ifpiopct sloiage methods are not followed, deleitoialion of 
food products lakes place As a tesull, Ihe nutnlivc value of food gels 
ieduced I'uilhennoie, food may become toxic and unfit for human 
consumption. Theiefore, it becomes increasingly important to improve our 
management processes 

Activity 1. STUDYING THE NATURE OF SEEDS 
Aim 

'I n dixcou’i the sliiicline of seeds 

Concept to he developed: A seed consists of mi embryo 
plant and stored lood enclosed in a seed coat. 


Req uirements 

I ima bean seeds, loi ceps, scalpel, needle and dissecting mictoscope 


Procedure 

I lie night belbie vou plan to use this activity, soak half of the lima 
bean seeds in waloi so that the seed coveting will become soft Distnbute 
thy Lima bean seeds to the Students and ask them to tlescitbe the seeds 
They should notice that the seeds ate smooth, hatd and diy. 'Ihen they 
should be able to find the place where each seed was attached to the plant 
Now, distnbute the seeds that have been soaked overnight and ask the 
students to bteak the coalings of the seeds and open them. Ask the students 
to deset ibe the pads of a seed Let the children describe the coal of the seed 
and suggest its function Ask the students to describe the contents of the seed 
and to suggest the function of the parts. They should notice that there is a 
tmy plant between two cotyledons Ihe tiny plant develops into (he adult 
plant and the colv lotions contain stoicd food 
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Extending ideas 

Suggest to the students that they make lists of seeds that we eat as 
food Help them develop the idea that we eat the food produced by the plant 
for the development of the plant embryo Have the students make a 
collection of the many different kinds of seed that we use as food 

Test of learning 

Q 1. Name the component of a seed that stores maximum food 7 

Q 2 Why do seeds split & coating gets removed upon soaking them in 

water 7 

Q 3. What is the role of seed coat? 

Activity 2 

SEED GERM IN ATION FOR RAISING CROPS 

AIM 

To demonstrate that water and air are essential for germination of 

seeds 


Concept to be developed Seeds need 
both water and air for germination 


Requirements 

Sunflower seeds, potting soils and glass jar 

Procedure 

Ask the students to suggest ideas as to how the sunflower seeds 
could be made to develop into plants Suggest that they plant seeds under 
three different conditions m 3-glass jars Each glass jar should contain aboul 
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v * ol ii potting soil so thill the seeds between the inside of the jar and the 
polling soil so that the seeds are about Vj inch liom the suiface ol' the soil. 
Ask the students' to label cadi glass jar Wrtli a [lumber I hive (be students 
place all tince pus in a waun location. The seeds in jai I would not !>e 
waleted I he seeds in jar 2 would be given water just to keep the soil 
moist I he seeds mjai - 3 should be watered until water appeals above the 
suilacc ol the soil. Jais 2 and 3 should be watcied to maintain the conditions 


desenbed Let the students observe the jars each day and keep records of 
seed-growth Allci week, discuss (lie icsiilts the students iccoidod in their 
notebook 


1 lie seeds in jai-l should not have sprouted at all because seeds in 
this jar loccived uii but not watei The seeds in jat-3 also should not have 
spiouted and may even have begun to lot The seeds m jar 2 should liave 
sprouted only It happened so because seeds require both an and moisture, 
but moisture without aii is not sufficient lor the germination The seeds m 
jar 3 were always completely covered with water and, tliorelbie, received no 
air. 


Intending ideas, in the get ruination ol seeds, the embryo plant uses both air 
and watei to glow The students may continue to iceoid the development of 
the plant They should notice that as each plant glows, the cotyledons 
become smaller as the stored lood is used up eventually, they diop off 
entirely when a plant has pioduccd additional leaves and is able to make its 
own food 'Ihe students may diaw the growing plants beginning with the 
seed until the cotyledons diop olf They should recoid the date of each 
drawing 
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Illustration-B 

Test of learning 

Q 1 What is the source of energy for germinating seeds'? 

Q 2 Why seeds don’t germinate in soil that is flooded with water*? 

Q 3 Is it possible to grow seeds m moist soil kept in an airtight jar*? 

Activity 3 

OBSERVING TEMPERATURE AND SEED GERMINATION 


Aim 

To find out the effect of temperature on the germination of seeds 

Concept to be developed: Temperature is one of the essential factors for 

seed germination. Different seeds need different 
_optimum temperatures for germination. 


Requirements 

Radish seeds, Sunflower seeds, Wheat seeds, 9-pieces of clean cotton 
cloth cut into 12x12 inch squares. Water, Rubber bands. Freezer, 
Refrigerator, 3- thermometers 

Procedure 

Ask students if they have ever seen seeds planted. At what time of 
year the planting done? Different seeds are planted at different times of the 
year 


Ask the class what seeds must do before they can grow into new 
plants Review with the students what they learned about germination in 
Activity-2 Do the students think that seeds planted in the winter would 
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germinate^ Elicit then theories Explain that, m addition to the right amount 
of water, seeds requue a suitably warm temperature to germinate, and the 
temperature varies for different seeds This is one reason why seeds are 
planted at different times of year The students can find this out by trying the 
following Activity 

Explain to the students that in this Activity they will try germinating 
seeds at three different temperatures Suggest that they can also find out if 
different seeds germinate at different times by using three kinds of seeds, 
radish, wheat, and sunflower 

Have the students moisten the nine pieces of cloth and then wring 
them out so that no water is dripping from the cloth. Then spread the cloths 
out on a waterproof surface. Have the students count out three piles of each 
kind of seed with fifty seeds in each pile. Place each pile of fifty seeds on a 
moist cloth, and spread out the seeds so that they will not be in contact with 
each other. 

Roll the cloth and fasten the ends with rubber bands. The rolls should be 
labeled with different numbers 1 for radish, 2 for wheat, and 3 for 
sunflower 



Ha\e the students place one roll of each kind of seed in the freezer in 
the school kitchen If there is no thermometer m the freezer, have them place 
a thennometeT in the freezer (If no freezer is available m the school, one of 
the students might take the roll home and place it m the home freezer.) Next, 
have the students place one roll of each kind of seed and a thermometer in 
the refrigerator One i oil of each kind of seed should be kept in the 
classroom at loom temperature. The rolls in die refrigerator and in the 
classroom should be kept moist during the experiment. 
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in which the seeds are planted The jars should be placed in a warm part of 
the room Each day the students should check them for moisture, adding 
water as necessary to keep the material moist For ten days the students 
should watch the seeds for evidence of germination In a chart like the 
following, they should record their observations of how soon the seeds 
germinate, how high the young seedlings are, what structures appear, etc 




After the students have made their final observations, encourage them to 
answer the following questions Did the seeds that were planted in sawdust 
germinate? (Yes) Did the seeds that were planted in cotton germinate (Yes) 
Did the seeds planted in soil germinate? (Yes) Was there any noticeable 
difference m the ability of the seeds to germinate successfully? Or will seeds 
germinate in any moist material? (As the students learned in Activity 1, 
seeds contain their own food supply This makes it possible for them to 
germinate in any moist material because they do not need additional food) 
as far as the students now know, what is the one requirement for the 
successful germination of seeds? (The proper amount of moisture) 
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For ten days, at intervals of two days, have the students unroll the 
cloths and count the number of seeds that have germinated in each set They 
should also make a record of the temperature in each of the places where the 
rolls are kept. Their observations can be recorded m a table such as the one 
illustrated After the students have made their final observation, encourage 
them to answer the following questions How many of the seeds in the 
freezer germinated 9 (None) Did any of the seeds in the refrigerator 
germinate 9 (Some of the wheat seeds may have germinated Wheat seeds 
may start germinating at temperatures only slightly above freezing None of 
the other seeds should germinate of temperatures less than 680 F) How 
many of the seeds in the classroom germinated? (The majority should have 
those that did not may have been too old, damaged, or inactive.) What kind 
of seed germinated first? (Radish). Can seeds germinated when they are kept 
below freezing 9 (No). Can seeds germinate m the cold? (Some seeds can 
germinate in fairly cold conditions. What seeds may have germinated in the 
refrigerator Under what conditions did most of the seeds germinate 9 (At 
room temperature ) What is necessary for most seeds to germinate? (Warm 
surroundings) 

_ Radish _ 

_ Number of Seeds Germinating _ 

Days _ Freezer _ Refrigerator _ Classroom _ 

_ Temp _ 

2 _ 

4_ 

6 _ 

8 

10 


Extending ideas 

The children can vary this experiment by using other kinds of seeds 
and by varying the temperature in other ways Have the children consider the 
possibility of plant life on other planets They will have to find out about air, 
temperature, and moisture conditions on the various planets 
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Test of Learning 

Q I What is role of temperature in seed germination*? 

, Q 2 What is the optimum temperature for germination of most of seeds 9 
Q 3 Why do Seeds not germinate at temperatures below freezing 9 
Q 4 Name the seeds that can germinate at relatively cold temperatures 9 

Activity 4 

GERMINATING SEEDS IN DIFFERENT SUBSTANCES 


Aim 

To find out that soil is not necessary for the germination of seeds 


Concept to be developed: Seeds will germinate in any substance 

that is kept properly moist. 


Requirements 

Lima bean seeds (packaged garden seed) 

Potting soil, Sawdust,Cotton, Glass, jars. Water, Rulers 

PROCEDURE 

Review the germination of seeds with the students Remind them that 
in Activities 1 and 2 they learned that seeds need a proper amount of 
moisture and air to germinate successfully Do they think that seeds need 
soil in order to germinate? Would seeds planted in moist sawdust germinate 9 
Would seeds germinate in moist cotton? 

After the students have given their answers, suggest to die class that in 
this Activity they will plant seeds m these materials to see if the seeds will 
gennmate without soil They will also plant some seeds in soil, as they did in 
the previous Activity The seeds planted in soil will serve as the control for 
the experiment 

Have the students pack soil in one jar, sawdust in the second jar, and 
cotton in the third Make sure that the materials are not packed too tightly 
(The seeds require air for germination,) Next have the children plant the 
seeds about X A inch beneath the surface of the material m each jar The seeds 
should be placed near the outside of the glass where the children can watch 
them to see if they germinate After the seeds are planted, each jar should be 
watered making sure that just enough water is added to moisten the material 
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Extending Idea 

With some children, you may want to experiment by planting 
different kinds of seeds in different kinds of substances One of the 
substances that might be used is peat moss. 

Activity 5 

MOISTURE CONTENT IN FOOD MATERIALS AND FOOD 
SPOILAGE 

Aim 

To establish relationship between moisture content of the food 
materials and their spoilage. 


Concept to be developed: High moisture content in food items 
increases the growth of microorganisms, which results in food 
spoilage. 


Requirements 

Two pairs of petridishes and dry pulse seeds. 

Procedure 

Students are asked to label the petridishes A and B. Let students place 
10-dry seeds m A and 10-wet seeds in B. These petridishes should be kept in 
a cool and dry places Ask students to observe the seeds at two day intervals 
for 10-days and record their observations. Interpret observations giving 
reasons 
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Observe them at two-day intervals for a fortnight Record your 
observations for the shortest to the longest shelf life of each food item under 
above-mentioned conditions 

Extending Ideas 

Knowledge of perishable food items is essential to devise a suitable 
method of their storage Perishable foods have a short shelf life A suitable 
method can retain their nutritive quality and also prolong their shelf life 
Common methods employed for preservation of perishable food items 
include Cold storage, dehydration irradiation, pasteurization and canning 
The apple can be nutritionally stored through caning Students may do to 
ascertain it 

Test of learning 

(a) Give five examples for each perishable and non-perishable food 
items'? 

(b) Why do perishable food items get spoiled under hot and humid 
conditions'? 



Activity 6 

SHELF LIFE OF FOODSTUFFS 


Aim 

To test the longevity of perishable foods. 

[——___ ___ 

Concept to be developed: every food item has its own shelf life, 

thus storage must be planned accordingly. _ 

Requirements 

Some fruits such as apple, banana, guava, and bread, butter, etc. 

Procedure 

Clean and keep the above materials under following storage 
conditions 

(a) Inside the refrigerator 

(b) Inside the hot and humid kitchen-room. 


Extending ideas 

Fleshy fruits such as banana, guava and apples have high moisture 
content in them. Green vegetables also have high moisture content. If such 
food - stuffs get stored at room temperature. The moisture content and heat 
would encourage the growth of microorganisms on these foodstuffs. It 
results in food spoilage High moisture content in foodstuffs also promotes 
sprouting of stored grains, potatoes and onions. Thus, are has to know the 
maximum permissible levels of moisture of each food material to ensure 
proper storage For food grains, such as rice, jowar, ragi, and wheat the 
internal moisture levels should not be higher than 14% during storage. 

Test oflearning 

Q. 1. Why apples get spoiled earlier than beens stored at room temperature? 

Q 2 Why do daals stay a fresh during winter and summer but get spoiled 
during rainy seasons? 

Q 3 Why do microorganisms develop m stored food stuffs? ' 
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Organization of the living World 


J. P. Narayan 
Lecturer in Botany 


Overview 

A variety of molecules form different components of a cell Cell is a 
basic unit of both structure and function of plants and animals (excluding 
viruses) There are some unicellular organisms Life processes in those are 
completed within a single cell while in multicellular organisms, various 
levels of structures are present Many cells form a tissue, tissues aggregate 
to form an organ, several such organs constitute an organ system Many 
organ systems, each specialized for performing a particular work, make an 
organism 

Organisms live in a variety of habitats such as land, fresh water, 
oceanic water and air There is a hierarchy of organisation in nature 
comprising various levels from molecular to ecosystem and biosphere 
These levels exhibit interaction and are mutually interdependent 

Biosphere is the thin mantle of the earth and the part of the 
atmosphere in which living organisms exist. It is the largest biological 
system comprising all living and non-living components. On account of this, 
biosphere is sometimes defined as the sphere of living matter together with 
water, air and soil, which they inhabit. Each component of the biosphere has 
certain specific functions The totality of all such functions gives the 
biosphere a functional stability. 

To understand the structure and function of the biosphere, developing 
familiarity with the following concepts is necessary Sum of individuals of 
any species at a particular place form its population (e g. human 
population). The various populations of different organisms in a particular 
area form a community. For example, populations of teak wood, rose wood 
and other trees in the forest constitute a community Communities of 
animals and plants interact among themselves and with their physical 
environment as a functional unit. This interaction of living and non-living 
components as a system is called an ecosystem (e g pond, lakes or forest) 
Ponds and lakes are examples of aquatic ecosystems and forest is an 
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example of a terrestrial ecosystem Bigger biotic communities or 

ecosystems spread over a large geographical area are called biomes (e g : the 

desert btome, the tropical rain forest biome) 

2 

All the biomes of the earth are inter-related and they interact together 
as a bigger unit constituting a single large self-sustaining biological system 
called the biosphere The biosphere thus includes all microorganisms, 
plants, animals and human beings. 

Activity - 1 

STUDYING THE STRUCTURE & FORMS OF VARIOUS 
ORGANISMS 

Aim 

To observe unicellular, filamentous and multicellular organisms. 


Concept to be developed: Living organisms are highly diversified. Some 
are unicellular and life processes in them are completed within a single 
cell, while many are multicellular and complex. They have specialized 
organs for specific physiological functions. _ 

i 

Requirements 

Preserved materials of Chlamydomonas, Volvox, Yeast, Ulothrix and 
dicot leaves, forceps, blades, glass slides, cover slips, brnst and a compound 
microscope. 

Procedure 

Ask students to make whole mount preparations of Yeast cells, 
Chlamydomonas, Volvox, and Ulothrix. Let them observe slides under low 
and high powers of compound microscope. Students can study the cellular 
status of various organisms. They can also count the numbers & types of 
cells present in organisms under study and compare them with types of cells 
present in T S of dicot leaf Students must be helped in this endeavour by 
teachers Teachers can explain them to differentiate various cells present in 
organisms under study. 
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Observation Table 


Name of 
organisms 

Approximate No. 
of cells present 

types of cells 

Outline diagram 
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Extending ideas 


Suggest students to establish specific physiological roles of various 
cell types of a Dicot - plant 

Test of learning 

Q. 1 How are cells arranged in a Volvox colony? 

Q 2 Name the apical cell and the basal cells of Ulothrix filament? Assign 
their roles? 

Q 3 How many types of cells are present in a dicot leaf? 


• 4 
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Activity - 2 

IDENTIFICATION OF THE VARIOUS TYPES OF LOWER 
ORGANISMS 

Aim 

To make students recall various types of lower organisms as 
constituent of the living world 

Concept to be developed: Various'types of organisms are present in this 
living world. They are inter-connected through food chain and food 
webs. They co-exist with mutual tolerance. Lower organisms are as 
important as higher organisms in maintenance of an ecosystem. _ 


Requirements 

Specially designed charts 

Procedure 

Ask the students to identify alphabets and numbers pointed out m the 
illustration charts. Their answers can be evaluated. Repetition of above said 
activities at particular intervals would help students in revision of the 
subject 
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Activity - 3 


IDENTIFICATION OF THE VARIOUS TYPES OF CELLS PRESENT IN 
PLANT KINGDOM 

Aim 

To make students understand the variety of cells present in plant 
kingdom. 


Concept to be developed: A variety of cells make a multicellular 
organism. Similar kinds of cells make a tissue. These are initial steps in 
organization of the living world. 

Requirements 

Specially designed charts. 

h 

Procedure 

Ask students to identify alphabets and numbers pointed out in the 
illustration charts. Their answers can be evaluated. 










Activity - 4 

IDENTIFICATION OF VARIOUS ORGANISMS PRESENT IN THE AIR 

Aim 

To observe aeromicroflora. 

Concept to be developed: Atmosphere is an essential component of 
biosphere. Atmosphere is made up of various gases, in addition to gases 
it also contains various organisms. These organisms are called 
aeromicroflora, _ 

Requirements 

Glass slides, cover slips, forceps, needles, suitable stains, compound 
microscope, glycerin, blotting papers. 

Procedure 

Ask students to clean five glass slides. Put few drops of glycerin and 
stain on each glass slide. These slides should be placed at various places 
such as inside the laboratory, gardens, along the roadsides, close to human 
settlements and polluted areas. Slides should be collected from above said 
places after one hour and brought to the laboratory. Cover slips be placed 
and these slides should be observed by students. Let them record their 

observations in following observation table: __ 

S No Location Types of organisms/debris Inference 

_ Living Dead 








Test of learning 

Q I What types of living organisms are present in air 7 
Q 2 What types of debris are present in air 7 
Q 3 I low do aeromicroflora adapt to air 7 
Q 4 write their significance in living world 7 

Activity -5 

IDLN riHCATION OF VARIOUS ORGANISMS OF WATER 
Aim 

To observe structure and adaptation of aquatic organism 

Concept to be developed: Three parts of our planet are covered with 
water. These water bodies contain a variety of living organisms. They 
range from single cell alga to multicellular gigantic whale. These 
organisms are adapted to aquatic life. They have various structural and 
physiological modifications. 


Requirements 

Glass slides, cover slips, pond water, suitable stains, needles, forceps 
and a compound microscope 

Procedure 

Ask students to collect pond water. They can identify some floating 
organisms which can be seen through necked eyes. A list with illustrations 
can be prepared of those organisms. Let them put one drop of collected 
water on two three glass slides. Put cover slips on slides and observe under 
low and high powers of compound microscope. They can be helped in 
identification by class teachers Students be provided with a chart of 
illustrations of some common microscopic aquatic organisms, which can be 
used to identify the slide organisms. 

Pictographic depictions of microscopic aquatic organisms 







Extending ideas 

Ask students to observe and note down adaptive features of aquatic 
organisms that make them survive in water. Their specific observations can 
be recorded in the following observation table: 


S.No. 

Names of microscopic 
aquatic organisms 

Adaptive 

features 

Unicellular/Filamentous 

colonial/multicellular 






i 
































i 
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Metals and Non-Metals 
Class VIII & X 


Dr. R. K. Parashar 


1. Overview 

There are about 114 known elements, these elements are classified 
into two classes metals and non-metals. Except 22 all other elements are 
metals In the present module, a few concepts related to the physical and 
chemical properties of metals are discussed with suitable teaching methods. 

2. Objectives 

After going through the module, you will be able to help your students 
to 

• classify the elements into metals and non-metals, 

• describe the physical and chemical properties of metals; 

• infer about the relative react ivies of metals; 

• distinguish between ores and minerals; 

• explain the term metallurgy; 

• describe the extraction of aluminum and iron from thus respective 
ores.; 

• list different types of alloys and their uses; 

• explain reason for corrosion and apply ways and means to check 
corrosion; 

• describe the physical and chemical properties of non-metals; 

• assemble apparatus for preparation and studying properties of H 2 , NH 3 
and H 2 SO 4 and 

• describe extraction of sulphur and study its properties 

3. MAJOR TEACHING POINTS/CONCEPTS 

The concepts covered in this module are as under 

3.1 Metals 

1. Metals are solids, hard and heavy 
2 They have a characteristic shine called ‘metallic Luster” 

3. Metals are malleable and ductile 




4. They are good conductors of heat and electricity 
5 Metals are electropositive elements 

6 . Metals differ in their reactivity with 02 , H 2 O, acids, CI 2 and H 2 

7 Placement of metals in activity series 

8 Ores and minerals 

9 Metallurgy - Extraction of metals from their ores. 

10, Corrosion 

3.2 Non-metals 

1. Non-metals may be solid, liquid or Gas at room temperature 

2. Non-metals are brittle 

3. Non-metals are non-ductile and non-malleable 

4. Non-metals are bad conductor of heat and electricity 

5. Non-metals are electronegative elements 

6 . Non-metals react with O 2 , Acids, CI 2 and H 2 

7. Preparation, properties and uses of H 2 , NH 3 , S, SO 2 and H 2 SO 4 

4. TRANSACTIONAL STRATEGIES OF CONCEPTS 

The teacher can use demonstration cum-discussion/activity method 
according to the resources available in dealing with major concepts 
discussed here. 

4.1 Physical Properties 

The concepts related with the physical properties of the metals and 
non-metals like. 

1. Metals are solids (except Mercury) hard and heavy 

2. Metals are lustrous 

3 Metals are malleable and ductile 

4. Metals are good conductors of heat and electricity 

5. Non-metals may be solid, liquid or gases at room temperature 

6 . Non-metals are brittle, non ductile, nonmalleable and are poor 
conductor of heat and electricity. 
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Transited by demonstration method by using samples of some metals, 
metal sheets, wires Non-metals to show their properties for the conduction 
of heat and electricity by usual'methods. 

Testing RLOs 

1 Explain four situations where you apply the malleability properties of 
metals. 

2. Explain four situations where you apply the ductility properties of 
metals. 

3. Why metals are good conductor of heat and electricity? 

4 Why metal surfaces are lustrous*? 

5 Which metal container is used for transportation of mercury? 

4.2. Reaction with Oxygen 

Almost all metals react with oxygen to form metal oxides. Generally 
metal oxides are basic in nature. All metals do not react with oxygen with 
same speed metals react with O 2 at room temperature are Na and K. the 
reaction is so vigorous that there metals catch fire if kept open in air. Hence 
these metals are stored in kerosene oil 

At ordinary temperature surfaces of metals like Mg, Al, Zn, Pb etc. 
react with oxygen o form a thin layer of metal oxide, which prevent further 
reaction of metal with oxygen On heating to ignition temperature Mg metal 
bums m air giving intense heat and light Zn metal bums m air only on 
strong heating Fe, Cu, Ag and Au do not burn even on strong hearting. 

Testing RLOs 

1 Why are Sodium and Potassium kept immersed m kerosene oil *? 

2. Give two examples each of acidic, basic and amphoteric oxides. Write 
chemical equation of their preparation. 

3 Why ornaments are made of Gold and Silver metals'? 
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4.3. Reaction with water 


When a metal react with water, a metal oxide or hydroxide and 
hydrogen gas are formed. Some metals (Na and K), react with cold water, 
some react with hot water (Mg), some reacts only with steam (Zn and Fe) 
whereas others (Cu, Ag and Au) do not react even with the steam 

Testing RLOs 

1 Write the chemical equation of reaction of Na, Mg and Fe with HiO 
2. Why water carrying pipes are made of iron? 

3 Why aluminium containers are preferred than steel containers for 
heating water? 

4.4. Reaction with dilute acids 

When a metal reacts with a dilute acid, then a metal salt and hydrogen 
gas are formed. Some metal(Na, K) react vigorously, some metals (Mg) 
react rapidly. Some metals (Zn, Fe) react on heating. Whereas others (Cu, 
Ag and Au) do not react at all. 

From the above chemical properties no. (1), (2) & (3), we find the 
order of reactivity of these metals is 
Na > Mg > Zn > Fe > Cu 

Testing RLOs 

1. Write the chemical equation of reaction of Na, Mg, Zn, Fe and Cu 
with dilute and concentrated HC1 and H 2 SO 4 . 

2. Whether HC1 can be stored in copper vessel^ 

4.5 ACTIVITY SERIES OF METALS 

The above chemical properties give idea about the relative reactivities 
of different metals. The sequence of reactivity can further be confirmed by 
following displacement reactions 
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Displacement reaction 

A more reactive metal'displaces a less reactive metal from its salt 
solution 

The following chemical reactions can be demonstrated to establish the 
reactivity series 


CuS 04 (aq) + 
Blue 

Zn(s) — 

—>ZnSC >4 
colourless 

+ 

Cu(s) 
red brown 

CuS 04 (aq) + 
Blue 

Fe (s) - 

—>FeS04 
Greenish 
Soln 

+ 

Cu(s) 
red brown 

2 AgN0 3 (aq) + 

Cu(s) — 

—>Cu(N0 3 ) 2 
Blue 

+ 

2Ag(s) 

White 


Testing RLOs 

1. Arrange Cu,Zn, Fe and Ag in increasing order of reactivity. 
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Evaluation in Education 


Dr. A. B. SAXENA 

Measurement 

❖ It is the process of assigning a number to an object according to 
a definite rule/system. 

❖ Measurement of a physical quantity is different from educational 
measurements in some respects. 

❖ Evaluation is different from measurement. 

❖ There are some definite advantages of making measurement over 
qualitative observation: communication is more specific, 
mathematical tools could be used for statistical analysis, 
measurement is more objective than observation, and it is 
economical. 

❖ Testing is done according to a standardized procedure, and it 
gives a score. The procedure must be fixed, predecided and 
applied uniformly over all subjects. 

❖ Different tools are used in different domains: 

o Cognitive : Paper pencil test, problem solving, concept 
maps, application tests etc. 

o Affective: Observation scale, Rating scale, Attitude scale, 
problem situation, description test etc. 
o Psychomotor: Observation, performance test, Problem 
situation, rating scale etc. 

❖ There could be various purposes of making measurement in 
evaluation. Some of these are a) To know the previous 
knowledge, learning gaps, misconceptions, final achievement v) 
To assess efficacy of teaching programme, weakness of teaching 
procedure etc. c) To compare the efficacy of various 
programmes/approaches of teaching d) To provide feedback to 
the learner and their parents, e) To plan the future programme 
and f) To rank order the learner according to their 
knowledge/achievement. 
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There are four kinds of scales: Nominal scale, rating scale, 
Interval scale and Ratio scale. 

In cognitive domain paper-pencil tests are most frequently used. 
They involve essay - type and objective type test items. 

Essay type test items are easy to make, take less time to prepare, 
difficult to be valued uniformly and inter - scores reliability in 
low. By taking some steps these could be improved on these 
aspects. 

Objective test items are difficult to prepare, easy and quick to 
score and have high inter-scorer reliability. 

While making objective test items, 1. language should be 
simple. Each question should be complete in itself, instructions 
should be clear, and must use simple language. Tricky language, 
confusing phrase, ambiguous words should be avoided. The test 
item must be framed keeping in mind clearly what is to be 
tested. 

All kinds of objective test items are not equally efficient nor 
they can test all aspects such as application, analysis, 
understanding of a principle. Multiple choice type test items can 
be used for large variety of purposes. There are many vanation 
in multiple choice type questions also. For example T 

-WWW 

a) The current in the circuit shown is 

i. Maximum at point A —<- I- 

ii. Minimum at point B -- - 

iii. Equal at all points in the circuit 

iv. Minimum in resistance r. 

Give reason for your answer_ 


b) Figure shows three/identical bulbs A,B and C conn ected in a 
circuit. If bulb B get fused, 


(O) 


i. Bulb A will get diminished 
ii Bulb A will become bright 



If you have chosen i) which of the following is correct: 

i. Bulb C would be bright 

ii. Bulb C would get diminished 

iii. There would be no change in the intensity of bulb C. 

If you have chosen, ii) which of the following is correct: 

i. Bulb C would become bright 

ii. Bulb C would become dim 

iii. There would not be any change in the brightness of 
the bulb C. 

Give reason for your answer_ 


Common precautions that are to be taken while framing multiple 
choice type test items are: 

a) Stem of item must be clear, specific and complete in itself. 

b) Unnecessary information should be avoided in the stem. 

c) Negative statements are to be avoided, unless necessary. 

d) All possible responses - correct response and distracters - 
must grammatically go well with - the stem. 

e) Only one possible response must be right clearly and all 
others clearly wrong. 

f) All distractors must look plausible. 

g) Correct response must occur at all places with equal 
probability. 

h) Phrases such as, ‘In your opinion’, ‘generally’ should be 
avoided. 

i) Options such as ‘ All the above’ and ‘none of die above’ 
should be avoided. 

Evaluation is of different types: Formative evaluation, 
Summative evaluation, Diagnostic evaluation. Achievement 
evaluation Micro and Macro evaluation. They have different 
purpose. . 

According to the objective of the evaluation, the tests are 
prepared and/or tools are used. For summative evaluation test 
are prepared to se the sum total of the progress hence end point 
objects are in sight. For diagnostic evaluation, each step of 
development is to be checked. Micro level evaluation is related 
to progress of the individual whereas Macro level evaluation 
overlooks individual progress but takes care of the trends of die 






entire population Formative evaluation could be formal as well 
as informal. 


Draw backs in the present evaluation system 

> Lack of reliability and validity 

> Non-cognitive areas are ignored 

> Raw scores are not true representative of achievement 

> Zero/100 does not represent faithfully the achievement. 

Grading 


There are two types of grading . 1 ) Direct Grading 11 ) Indirect 
Grading 

(a) Absolute grading Example on 9-point scale 


s. 

No. 

Letter of 
Grade 

Range of marks 

Description 

mb 

A 

90% and above 


2 

B 

80% to less than 90% 

Excellent 

3 

C 

70% to less than 80% 


Wmm 

D 

60% to less than 70% 

Good 


E 

50% to less than 60% 


6 ^ 

F 

40% to less than 50% 

Average 


G 

30% to less than 40% 


8 

H 

20% to less than 30% 


9 

I 

Below 20% 



(b) Relative Grading Example on 9-pomt scale 


S.No. 

Letter of 
Grade 

Interval 

No of 
Cases 

Grade 

Value 

1 

A 

1 75 u to oo 

4% 

9 

2 

B 

1.25 1 7 to 1 75a 

7% 

8 

3 

C 

0.75 a to 1.25 a 

12% 

7 

m 

D 

0 25a to 0 .75a 

17% 

6 

5 

E 

-0.25 a to 0 25 a 

20% 

5 

6 

F 

- 0 75 a to - 
0 25a 

17% 

4 

H 

G 

-1.25 a to - 
0.75 a 

12% 

3 

8 

H 

- 1 75 a to - 1 25 a 

7% 

2 

9 

I 

ao to -l 75a 

4% 

1 
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Advantages 

> Grades so awarded will indicate the relative position of the 
individual student vis-a-vis peer group and thus serve the 
purpose of norm referencing 

r Comparison across curricular areas possible. 

> Grades record faithfully the progress with - time 

y Grade point average GPA have additive characteristics 
y Difficulty level of the test does not affect the grade 

**** N.C.E.R.T.’s proposed model 

Nine point relative grade model has been proposed by NCERT 

❖ C.B.S.E.’s proposed model 

It is almost same as NCERT’s model, with slight variation, that 
too only in regard to its operational dimension. CBSE’s model 
proposes an artificial dichotomy by declaring C 2 and above grades as 
qualifying grades and three bottom grades normally D u D 2 and E as 
unsatisfactory grades. Students who secure qualifying grades in at 
least four subjects including a language in class X are awarded the 
certificates while all others are given statement of performance 

❖ Making of merit list with grades 

Using the table below, GPA is calculated for each student 


Sr. No. 

Letter Grade 

Grade Value 

1 

A 

9 

2 

B 

8 

3 

C 

7 

4 

D 

6 

5 

E 

5 

6 

R 

4 

7 

G 

3 

8 

H 

2 

9 

I 

1 


If merit list is to be prepared to give admission in a 
particular stream, say science, weighted GPA (WGPA) is 
calculated. Accordingly merit list could be prepared. 
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Blue Print 

The following steps are taken to prepare the blue print 

> Decide the relative weightage of each unit. 

V Decide the relative weightage of essay type objective type 
test items to be given 

r Accordingly the marks of which test items of each type are 
to be made is decided 

'y Relative weightage of different questions testing 

knowledge, under standing comprehension . 

Application is decided 

> Following the previously used methods total scores of each 
kind of questions are calculated. The table showing blue 
print is filled up. See example 

> While preparing the test items for each unit, blue print 
serves as guide - line. 
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Objective type test items 

Very 

Short 

Answer 

1% 

2% 

3% 
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IMPLICATIONS OF RESEARCH FOR 
SCIENCE TEACHING 


Prof. A.B. Saxena 


1. Transmission Model 



Assumptions: 

S Students with blank mind slate. 

S Teacher is the source of knowledge 

I 

S Knowledge is gained passively in the same form, 
as such, without distortions. 


Learner is passive. 

Conclusion 

Good lecture + demonstrations etc. result in 
efficient teaching/learning 

Is this true? 


T 

E 

A 

C 

H 

E 

R 


> 


Children - 

with 

Result 


Anticipated 

concepts 



w 


Previous 



Unanticipated 

concepts 

ideas 


w 



2. Discovery method of teaching 

/ For deeper understanding 
S Scientific process 
S Pre-deciaed objectives’ 

/ Is it the right answer? 

S Tune’ 

/ Feasible ’ 

/ Students' capability. 

Assumption 

J Logical positivism or empiricism 

Careful observation and experimentation 
can lead to discovery of truth about the 
universe around,us. 



Objective’ 

Facts immutable’ 

Creativity’ 

Human construction of knowledge 

Shall we go back to traditional teaching? 

3. The understanding 

What is science? 

Systematic collection of facts? 

Systematic ideas 'discovered' 





Understanding ? 


Ability to l.'See' 

2. Construct mathematical 
model 

-_ 3 . connect with-ex-isting 

ideas 
4 . Apply. 

Nature of understanding 

S Context dependent 
J Non binary ? 

J Accommodation? 

J Concept, Procedure 
J Depends upon mathematical knowledge 
V' Stability of conceptual framework depends 
upon sensory and linguistic 

experiences 

i 

Levels of understanding . 

1. Sound understanding -Knowledge of all 

elements, 
-Relationships 
-Problem solving 

2, Partial understanding 

-Knowledge of 
some elements 
-No misconceptions 

3, Partial misunderstanding 

-Partial understanding 
+ 

Some misconceptions 

4. Complete Misunderstanding, 

Misconceptions only 



5. No understanding. 

Scientific Understanding 

1. Draw inferences and explanations m diverse_ 

conditions. 

2. Not absolute, but comparative 

3. Basic premises are well defined ; deductive 
based on these. 

4. Cannot be tested using single test 

Failure why ? 

1. Appropriate schema absent 

2. Desired schema not elicited, not enough 
hint. , 

3. Alternative, competitive schema 

4. Too difficult schema 

5. Not enough emphasis 

4. Characteristics of students / ideas 

❖ Ideas are stable. There could be many 
possible causes 
*1* Ideas are context specific. 

**♦ Sometimes ideas are developed prior to 
teaching. 

•> Ideas are personal 

How can we know about students' ideas? 


*> Paper and pencil test 



"V Interview 


❖ Concept map ' 

♦> Computer tasks 

♦♦♦ Students' statements/questions 


Possible Origins 


♦♦♦ Kinesthetic or sense experience 
❖ Metaphoric language 

Non-Sciehtif ic description in mass- 
media 


❖ Induced in-correct generalization 


♦> Linguistic inference and word 


association 



5. Common Alternative Frameworks (AF) 

❖ Lighting OF bulb with one wire 

❖ Models of current 

a) Clashing of current 

b) Consumption of current 

c) Sharing of current 

d) Scientific model 

(Shipstone 1984) 


♦> Constant Current source 

*1* Sequence model 

*1* Non-conservation of current 



*»* Series and parallel connections. 



Constructivist Approach 

*** Knowledge is constructed. 

* Concepts are modified/reinforced with every new 
experience. 

* Concept development is life-long continued 
process. 

v Knowledge is idiosyncratic process, 

3 



Process of development of AFs and conceptions 
is same. 

**** Due to different cognitive ecology, same 
experience is interpreted differently by 
different persons. 

Process of concept formation is continuous 
process of successive approximations. 

In the classroom 

♦i* Maximize student participation. 

❖ Let the student state their ideas without 
inhibition or fear of evaluation. 

♦> Students are encouraged to discuss and debate 
pros and cons & implications of various ideas. 

❖ Pure lectures are reduced to minimum 

❖ To overcome misconception, the teachers ask 
student to think aloud, make hypothesis, test 
evaluate their own ideas. 



Traditional 

view 

Constructivist 

view 

Learner 

Passive 

Active 

Knowledge 

External to 

Constructed by tha 


learner 

learner personal, 


absolute 

idiosyncratic 

Curriculum 

Is not learnt 

Set of activities 
to construct 
knowledge 

Misconceptions 

Mistakes 

Misinterpretations 
| of world of ideas. 




Points of focus 


•> What are the common misconceptions related 
to concept in question? 

*•* What should be the role of the teacher in 
view of misconceptions? 

What could be the activities m the light of 
AF to make learning more meaningful? 


6. Essential Steps of conceptual change 

Elicitation of students' ideas. 

❖ Situation for testing students' ideas and 
cognitive conflict. 

*> Introduction of new ideas. 

❖ Application and testmq of new ideas. 

♦J* Comparison of ideas. 

Diagnostic Test 

(i) Before teaching: 

To know preconceptions 

( 11 ) During teaching 

why learning is not satisfactory 

(m)After teaching: 

to know gaps m learning 

Types of diagnostic test 

x) Paper and pencil tests 
li) Free body diagram 



iii) Interpretation of diagrams 

iv) Concept map 

v) Combinations of the above 

Development of diagnostic tests 

Analysis of content_Dev. Of test items_^Pilot 

tryout 

▼ 

Analysis 

Reliability ,4 _Validity .4 _of feed back 

Y 

Final form of 
Diagnostic test 

Conceptual Change 

Necessary Conditions 

•> Dissatisfaction with existing conception. 
•> New conception is intelligible. 

4 t 4 New conception appears plausible 
'!• New conception is fruitful 

(Posner et al.1982) 

Means 


4 » 4 Lab experiences 
•> Demonstrations 

♦> Analogies and structured curriculum 


Process of conceptual change 


i) Discarding old conception 



li) Acceptance of new conception 
lii) Conflict between old and new acceptance of 
new conception 



A model for conceptual change based on Hashweh (1986). Conflict 1 and 2 
are to be resolved for conceptual change 



Two routes for conceptual change (Thornton 1995) 









Orientation 


Elicitation 


Restructuring 

❖ Classification 

❖ Conflict situation 
♦> Construction of 

new ideas 

❖ Evaluation 


Through * Lab work 
* Analogy 

* Ideational 
Confrontation 

* Concept map 
* Enriched 

Curriculum 


Application 

y 

Review and exchange 


Model for Conceptual Change 

7. Teacher's role in constructivist 
■ teaching 


1) Qualitative learning Vs Quantitative 
learning 

2) Help to explicate and elaborate ideas 

3) Plans according to non-vxable 

construct’ 

4) Encourages tentative and contingent 
view of scientific knowledge 



Six Steps for Conceptual Change 


Step 1: Investigate AFs 

Step 2: Provide opportunities to clarify ideas 
Step 3: Provide situations that contradict AFs 
Step 4: Encourage discussion; logical thinking 
Step 5: Guide to conceptual change 
Step 6: Re-evaluate new under-standing 

Curriculum Development 
Focus of attention 


♦> Structure of thought, along with structure 
of discipline. 

•t* Psychological order of discipline as a 
contrast zo logical order. 

Alternative.- frameworks and their 
implications 

* 

•> Opportunities to test ideas 


Curriculum Transaction 


Do's 


Don'ts 


Encourage 


Avoid 


- Children activities, 

-participation 

-Discussion 

-Deduction of implications 
of ideas 

-Testing of ideas/ 
implications. 


-lecture 

-transmission of 
knowledge 
-Passive learning 
-ignorance of 
students' ideas 



Implications 


Teacher Education 

a) Strategy * Identification of AF 

* Suitable methodology 

* evaluation 

b) Teacher's attitude 

• Interactive/cooperative learning 

• Creative/restructuring endeavour 

• Hypothesis making, coherent knowledge 




Increasing Pupil Participation in Class 


Dr. V. P. Gupta 

1. Introduction 

I excellent teachers like Dr S Radlia Krishnan and Prof S M 
Mukheijec have been the bom teachers However, better teachers can be 
prepared by exposing and training them in different skills, which accelerate 
the process of learning Generally it is observed that many students are 
sitting quite inert in the class and do not participate in classroom processes 
They are physically present in the class but their thoughts are elsewhere 
Mind is very fast and it travels at a very fast rate Within fraction of a 
second it crosses provincial and national boundaries. We teachers are busy 
in discussing important concepts in the class and the students are mentally 
busy somewhere else i e learners are not attentive It is, therefore, suggested 
that teachers pay attention to such students and act in a manner, which helps 
in pupil participation in the class Such an action/behaviour on the part of 
teacher, which helps in pupil participation in the class, is known as skill of 
pupil participation 

Any action/behaviour on the part of teacher, 
which attains the stage of saturation so as to 
increase pupil participation in the class, is 

known as skill of pupil participation. _ 

Broadly speaking, the following two skills can be very useful in 
increasing pupil participation 

1 Skill of stimulus variation 

2 Skill of Dealing with pupil response 

A brief discussion on different components of these skills may be 
useful in achieving our objectives as given below 




stimulus is tnat action/Denaviour on the pail ot teachers which helps a 
piocess to develop more quickly or more strongly. Teacher may use the 
following stimuli to keep the learners attentive in the class 

2.1 Purposeful Movements 

If a teacher teaches some concept standing at a fixed position, the 
learners get tired because they are looking into the eyes of the YeachefTVoma 
particular angle for a long time It is desirable for a teacher to make a few 
purposeful movements in the class-may be either by changing his/her 
position while writing on the black board or explaining any concept or taking 
round of the class This may help in checking the non-attentive students 
especially those sitting on the backbenches. Too many movements by the 
teacher will act as destructors and must be avoided. 

2.2 Purposeful Gestures 

Movements of head, hands and body are called Gestures The proper 
use of gestures accelerates the process of inviting attention of the learners as 
gestures emphasize importance of the concept, events, indicate shapes of 
objects and also express emotions But gestures should also be used 
appropriately and with care Overuse and wrong use of gestures may rather 

t 

disturb the learning process 

2.3 Modulation in voice 

Boredom prevails in the class if we are to listen to a person who is 
speaking in a low monotonous tone Change in pitch of the speaker disturbs 
the non-attentive listener and thus attention is invited back in the learning 
piocess Sometimes we bring modulation in our voice to 
highlight, emphasize the important part of the lesson Hence, it is desirable 
to change oui speech pattern as per need of the hour 

2.4 Focusing 

It is observed that many times we focus on a particular aspect of the 
lesson Tins is done b\ teachers in a variety of ways. Some teachers 




nuclei line a word/slatcment on the blackboard, lay emphasis by using variety 
of gestures or make statements like ‘Look here', ' lhis is very important 
These acts fall in the category of focusing hocusing can be verbal, gestuial 
or verbal-gestural focusing -* 


2.5 Pausing 

_ .Some-toachcrs stop speaking abruptly lor a lew seconds. This is not 

because that they have forgotten then content They do so purposeful l\ 
When a teacher finds some students talking or whispering, the teachci does 
not say anything to the students Teacher does not want to scold the 
students He/she simply stops During the lecture/discussion of the teachei, 
some students especially sitting on the backbenches take advantage and go 
on whispering The moment teacher stops talking, the absence of teachers 
voice creates a sort of hindrance for the non-attentive students and thus they 
become attentive This behaviour of the teacher is called pausing Pausing is 
sometimes done after asking a question. Here, the purpose of giving a pause 
after asking a question is to give time to the students to think and then 
respond. Hence, it may be remembered that the purpose of pausing is 
twofold-one for inviting attention of the non-attentive learners and the 
second for giving time to students to think It is hoped that teachers may use 
the techniques of pausing effectively 


3. Skill of Dealing With Pupil Response 

The process of learning is supposed to be accelerated if it is 
continuously assessed by asking questions during or after development of the 
concepts. At the end of the lesson also a good teacher tries to satisfy his 
anxiety by testing whether learning of concepts has taken place or not In 
nutshell, it can be said that questioning is an essential aspect of teaching 
Questioning is also a skill It may be remembered that question is put before 
the whole class after recapitulating what has been taught Students should be 
given time to think andUen any one student should be asked to icplv Some 


teachers ask a question duectly to any one student 


This is not desirable as 



the student to whom the question has been asked all of a sudden was not 
mentally prepared and hence will become nervous and may not respond 
correctly even if he/she knows the answer Secondly when the question has 
been asked directly to one student, other students heave a sigh of relief and 
may stop applying their brain to respond Thus the process of thinking in the 
min ds of rest of the students stops 

Now let us see what happens when a teacher asks a question There 
may anse the following four situations' 

■ No response 

■ Partial correct/incomplete response 

■ Wrong response 

■ Correct response 

In all these four situations, the teacher is to act in a responsible 
manner. The teacher is to study psychology of the students He/she is to act 
a facilitator or as a motivator He/she is to behave in a manner, which will 
encourage students to respond so as to participate more and more eagerly in 
the learning processes taking place in the classroom. Let’s discuss in brief 
the above-mentioned four situations 
3.1 No Response Situation 

No response situation may be due to two factors ( 1 ) due to shy and 
introvert nature of the student and (ii) due to teacher. It is found that many 
students are shy and introvert They are lost tn their own thoughts and in 
their owm problems Such children need to be encouraged and motivated 
Positive aspect of their personality is to be highlighted and appreciated by 
using good words about them, about their dress, about their behaviour, about 
then \en good performance in other fields. It may be remembered by the 
teachers that the so-called slow learners have some shining aspect of their 
personality That shining part of the personality is to be identified and 
nurtured to bring forward such introvert and slow learners We may not 
loose heart We may re min d/recap ltul ate some earlier occasion of good 




3.2 Partial Correct/Incomplete Response 

There are many occasions when we get partially correct/incomplete 
response For example, if we ask what happens when a piece of magnesium 
wire bums, we may get the response that we get a white powder. This is 
incomplete answer We should not be satisfied by such incomplete answers. 

It would be desirable to use the positive reinforcers for getting the criterion 
response Positive reinforces can be of three types (ij +ve verbal like - 
‘OX ', 'Yes’, ‘Fine', ‘Good', ‘Very good’, ‘Keep it Up’. I wanted this etc 
( 11 ) the Non-verbal like nodding, smiling, going near the pupil, patting etc. 
(ni) extra-verbal cues like ‘um-um’ etc After using the reinforcers for the 
correct part, we should seek further information from the students by asking 
questions like - ‘What else’, ‘what more’? For example, in case of burning 
of a piece of magnesium wire, response will not be complete unless the 
students say that we get heat and light and a white powder of Magnesium- 
oxide Redirection may also be done if necessary Thus it is desirable to use 
the following three components in case of partially correct/incomplete 
response. 

■ Use of +ve Reinforcers 

■ Seeking Further Information 

■ Redirection 

3.3 Wrong Response 

Many time, students give wrong answers. In such a situation, we 
should try to identify reasons for the wrong response. We should not use 
negative remforcers or scold the students Negative reinforcers are those 
acts/behaviours on the part of teachers, which retard the process of learning 
and also demotivate the students to participate m the class Their use should 
be restricted If at all, they are to be used, they should be used to the 
minimum extent The correct answer should be obtained from the students 
bv using technique of redirection as mentioned earlier or teachers may tell 
the correct answer himself if it is not obtained from the students. Thus in 



perloi mance of the sludenls and use i ve remrorces like - yes, ‘You can do 
it', please tiy’ etc 

It is also equally possible that question asked by the teacher was not 
cleai to the students Students could not understand the question or language 
ol the questions Question was not specific Students fail to understand what 
to respond- and- what not to respond - Situation of uncertainly-prevails and 
hence the problem In such a case, teachers are advised to analy/c 
themselves Therefore, it would be in the fitness of things to repeat/rephrase 
the question Communication gap due to language is to be filled in It is 
observed that most of us loose temper, scold the students and frown on them 
in case of not getting the correct answer Such behaviours of teachers fall 
under the category of -ve reinforcers and should be used to the minimum 
extent. In such cases, teacher may prompt the student by asking simple 
related questions or even may give some hints to help the students in 
reaching the correct response. If all these efforts on the part of teacher fail to 
motivate the learner to respond, then the technique of ‘redirection’ may be 
applied i.e now the same question may be asked to some other student. The 
first student should not be asked to sit down otherwise the process of 
thinking will came to a stand still The second student may also be 
motivated/encouraged to respond If the second student also fails to respond 
even after prompting, then third student may be tried If third student 
responds correctly the first two students should be asked to repeat the 
answer Teacher may help the students to respond and reach the stage of 
criterion response Thus it can be agreed upon that the use of following 

components may be helpful in getting the response in case of‘No Response’ 
situation 

□ Repeating/rephrasing the question 

□ Prompting 
o Redirection 

u l .east use of ve icmlbiceis 



case of getting the wrong response use of the following two components is 
expected from the teachers. 

■ 1 .east use of -ve Reinforcers 

■ Redirection 

3.4 Correct Response 

- Most of us ask'the students to sit down after getting the correct 

response When the student is giving response and especially the correct 
response, hc/shc wails very eagerly for recognition and appreciation of the 
correct response but some of us either do not pay attention to the correct 
response or accept the response without warmth If response of the students 
is not accepted with warmth and not appreciated appropriately, it may also 
demotivate them to respond Hence, it is desirable to recognize and 
appreciate the correct response of the students with warmth by using +ve 
reinforcers as mentioned earlier. It is the human weakness that each one of 
us expects good words about us on doing good work. Similarly, students 
also expect to be appreciated by their teachers in the class when they have 
responded correctly. But care must be taken that positive reinforcers are 
used appropriately. Overuse and wrong use of these reinforcers may be 
detrimental to learning. 

Another important aspect to be remembered here is that we teachers 
should ensure whether the correct response given by students is just by 
guess/work or after giving a serious thought to the question In such a case 
we should try to increase critical awareness amongst the students by asking 
questions like ‘Why’ and ‘How’? If the student has responded just by 
guesswork, he/she will not be able to respond correctly; otherwise we may 
get response of ‘Why’ and ‘How’ also Thus pupil participation in the class 
may be increased effectively by using the following components of the 
above-mentioned two skills. 



■ Purposeful Movements 

■ Purposeful Gestures 

■ Modulation in Voice 

■ Focussing 

■ Pausing 

■ Repeating/Rephrasing the Question 

■ Prompting by Asking Simple Related Questions - 

■ Giving Hint About the Problem/Question 

■ Motivating/Encouraging Students 

■ Use of +ve Reinforcers 

■ Redirection 

■ Seeking Further Information 

■ Lease of use of-ve Reinforcers 

■ Increasing Critical Awareness 


4. Conclusion 

It is hoped that by using the positive reinforcers correctly and 
judiciously in our classrooms, at our homes, in our offices and in the society 
we can motivate our students, our own children, friends and colleagues and 
help m developing a congenial atmosphere in the society and produce better 
citizens in the society. 
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SCIENCE AND TECHNOLOGY 


Dr. V.P. Gupta 


Science is a systematic study and knowledge of natural and physical 
phenomenon. National Curriculum Framework (NCF 2000) for school 
education describes science as the creative response to the curiosity and 
capacity to wonder. The national policy on education (1986) clearly 
emphasized the need of learning of science as a part of general education 
without compartmentalizing into its different disciplines i.e. why for the last 
seventeen years, science is being taught at the upper primary and secondary 
stage as a single discipline However, it is now being felt that technology 
(Science of mechanical and industrial arts) is increasingly influencing our 
quality of life Development of science has a direct bearing on technology 
and the society. The advancement of technology in all areas has made it 
imperative to impart such science education to children, which may clearly 
bring out the relationship between science, technology and society and help 
them prepare to hve effectively in such a technology based society. Hence, a 
need was felt to include the component of technology in the science course 
at the upper primary and the secondary stage to emphasize upon the 
applications of various principles of Science to technology m our day-to-day 
life situations in view of the strong organic linkages between the two 


TEACHING OF SCIENCE AND TECHNOLOGY 

Teaching learning of science, because of its very nature, is to be 
different from other subjects Also learning of science & technology instead 
of promoting memorization should increase the spirit of enquiry, creativity, 
objectivity and aesthetic sensibility for making the learners good citizens. 
Science operates through its processes. Hence, science teaching is to be 
different from that of the other subjects. Here, question answer method will 
not serve the purpose Lecture method is never to be followed for teaching 



of science at upper primary and secondary stage Thinking based upon keen 
and minute observations is to be generated among the learners Teaching 
learning of science needs to be characterized by focused emphasis on 
process of science which may c'onsist of the following. 

• Minute and careful observations 

• Sensing of problems - ~ - ~— 

• Making hypotheses 

• Literature survey/consultmg teachers or and friends 

• Identification of a particular problem 

• Experimentation for seeking solution 

• Data collection and analysis 

• Interpretation of Data 

• Drawing inferences 

• Testing and modification of hypotheses (m the light of experimental 
results) 

• Limitations and scope for further studies 

Besides, in our classroom teaching, we will have to perform activities 
for removal of misconceptions if any, develop and strengthen the concepts 
on the basis of seeing, doing and thinking. 

OBJECTIVES 

Keeping the above in view, this PAC approved programme has been 
undertaken by the institute on the request of the state governments of 
Uttaranchal, U.P., J & K, Himachal Pradesh and Union Territory of 
Chandigarh with the following objectives: 

( 1 ) to carry out content analysis of class 6-10 books published by 
NCERT and identity the concepts; 

(n) to develop experiments/activities on different concepts in In-house 
meetings,. 

(ni) to train KRPs m conduction of Science Experiments with due 
emphasis on processes of science and development of values and 

(iv) to make the KRPs aware about use of science in technology 




In the light of objectives (i) and ( 11 ) faculty members of DESM of the 
Institute have carried out content analysis of texts books and developed 
activity based materials related to the following chapters: 


SI. No. 

Chapter 

Class 

1 . 

Acids, Bases and Salts 

VII 

2 

Separation of substances 

VI 

3. 

Coal and Petroleum 

IX 

4. 

Metals and Non-Metals 

VII &x 

5. 

Energy 

VltoX 

6 

Light 

VI toX 

7 

Magnetism and Electricity 

VIII 

8 

Measurement 

VI&IX 

9. 

Environment 

VltoX 

10 

Cell 

IX 

11. 

Organisation in the living world 

VIII 


Besides the above-mentioned topics, deliberations will also be held 
with the participants m the following areas 1 

• Science and Technology at upper primary and secondary stage in the 
light of NCF 2000 for school education 

• Teaching of Science and Technology at Secondary Stage. 

• Development of Values through science experiments and 

• Evaluation and Grading 

• Increasing Pupil participation 

During the five-day training programme the participants will be 
oriented and allowed to perform a few exemplar activities related to 
concepts Discussions will be held about misconceptions, process of science 
and development of values implicit with various activities for development 
of concepts Rest of the activities suggested in the modules may be 
performed by KRPs in then institutes while carrying out training 
programmes for the science teachers. They are also expected to think of 
alternative activities keeping their local environment and resources in mind. 

Also, each KRP is expected to develop at least three activities for 
better understanding and strengthening of concepts from any one topic of 
his/her choice and relate them to the latest technology wherever possible 
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Training of KRPs in Teaching of Science and Technology from 
Class 6-10 for H.P., J&K, Uttaranchal States and U.T. Chandigarh 
(12 th January to 16th January, 2004) 

Venue: RIE, Ajmer 


TIME-TABLE 

12.1.2004 

9 00 to 9.30 a m 

Registration 


9 30 am 

Inauguration 



• Objectives 

Dr V P Gupta, 


• Inauguration , 

Prof A B. Saxena 
Principal 

10*30 a.m 

Tea 


10 45 a.m. 

Science and Technology at Upper 
Primary and Secondary Stage in the 
Light of NCF 

Dr. V P. Gupta 

11.45 a.m. 

Environment 

Dr.A. K .Mohapatra 

1 15 pm. 

Lunch 


2*15 p.m. 

Teaching of Science and Technology 

Dr. V P. Gupta 

3:45 pm 

Tea 


4*00 to 5:30 p.m. 

Need Identification 
& 

Dr.V. P Gupta 


Group Formation 

Dr. S. C Bhargava 
Dr R K. Parashar 

13.1.2004 

9.15 a .m. 

Organisation m the Living World 

Sh. J P. Narayan 

10 45 a.m. 

Tea 


11:00 a.m. 

Measurement 

Sh. V. P. Arya 

12.15 p.m. 

Separation of substances 

Dr R K Parashar 

1 15 pm. 

Lunch 


2.15 pm 

Separation of Substances 

Mrs. Ruchi Verma 
Dr, V P Gupta 

Dr, Sukhvir Singh 

3 45 p.m. 

Tea 


4 00 to 5:30 p.m. 

Group Work 

Dr V P Gupta 

Dr A. K Mohapatra 
Dr R K Parashar 



14.1.2004 

9 15 a.m. 

Science, Technology, Evaluation 
& Grading 

Prof A B Saxena 

10.45 a.m. 

Tea 


11.00 a.m. 

Acids, Bases and Salts 

Dr. V.P. Gupta 

12 15 p.m. 

Group Work 

Dr. V.P Gupta 

Dr. R K. Parashar 



Dr. A K.Mohapatra 

Ii5 p.m. 

Lunch 


2i5 p.m 

Work and Energy 

Dr H. C Jam 

3:45 pm 

Tea 


4:00 to 5 30 pm. 

Magnetism & Electricity 

Dr S. V. Shaima 

15.1.2004 

9 15 am 

Coal and Petroleum 

Dr V.P. Gupta 

10 45 am. 

Tea 


11 00 a.m 

Food Production & Management 

Sh. J P. Narayan 

12:30 p.m. 

Group Work, 

Dr V.P. Gupta 

Sh J P Narayan 

Dr S.V. Shaima 

1.15 p.m. 

Lunch 


2 15 p.m. 

Light 

Dr H. C Jain 

3 - 45 p.m. 

Tea 


4:00 to 5'30 pm 

Metals & Non-Metals 

Dr. R. K Parashar 
Dr. S. C Bhargava 

16.1.2004 

9.15 a.m 

Group Work 

Dr. V.P. Gupta 

Dr. Sukhvir Singh 
Dr R. K Parashar 
Mrs. Ruchi Veima 

10:45 am. 

Tea 


11:00 am. 

Development of Values at Secondary 

Dr. V.P. Gupta 


Level through Science Experiments 

Dr R K Parashar 

12.15 pm 

Increasing Pupil Participation 

Dr V P Gupta 

115pm. 

Lunch 


2 15pm 

Finalization of group work 


3 30 p.m. 

Valedictory 



• Presentation of group work 

• KRPs’ Views 

• Principal's Address 

Disbursement of T A /D.A to KRPs 


4 30 p m, 
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A) Diode 

Q) How did you infer it? 

A) When component was connected, no current was passing. On changing the 
terminals, current was passing. I do not know about the side of biasing i e., 
which side is forward biased or reverse biased. Forward bias is giving the current 
whcicas icveisc bias docs not do the same. 

Q) Why current is not passing in reverse biased diode? 

A) It becomes backwaid biased. Therefore, it does not pass any current. 

Q) What is backward biasing? 

A) No response 

Student No. 4 
A) Capacitor 

Q) On what basis? 

A) It does not allow flow of current. First, it charges fully 
Q) Make it clear? 

A) Initially, it does not become zero 

BOX No. 10. 

Student No. 1 

Q) What did you find in Box Number 10? (Common question put to all the students 
interviewed) 

A) Conductor 

Q) On what basis 

A) On increasing the rheostat, the reading of voltage was increasing The value of 

current was also increasing, 

Q) Do you think that voltage increases with current? 



